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IPlBOilPAiOIB^ 



THE following pages are dedicated to the 
service of those Admirers of Fossils who have not 
yet entered into a strict examination of the dU- 
tinctive characters of these interesting sabstances. 

An attempt is made, in this slight bat compre- 
bensive sketch, to show the difference of forms and 
strnctare in tlie numerons organised beings with 
which the earth was peopled before the creation of 
man; to mark the several circumstances in which 
they agreed with, or difl'ered from, the iabahitants 
of the present world ; and to point out, from tlie 
strata in which they exist, the order in which they 
probably were formed. The limits of this pub- 
lication will not always allow a full statement of 
those minute distinctions which are the objects of 
research of the more advanced enqnirer; but suffi- 
cient, it is hoped, will be introduced to enable tlie 
student to detect the more decided and more im- 
portant characters of these substances, and to place 
them under their appropriate genera. 

It may, it is hoped, thus become a useful vade- 
mecum for the intelligent traveller who may not yet 
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f PREFACE. ^^^^H 

have attended to theee cnqnirics. At present, dis- I 
appointment freqWrtttly- occnrr, from the too limited 
accounts of the fossil remains which offer themselves 

for examination in different parts of the world : the 

^^L oUicrVee is perhaps satisfied, for instance, with 
^^p stating that the rocks were found to contain the re- 
^^^ rnfdn? of shells, AnA thftt these remains were chiefly 
of bivalv&s or of miivalves, when, by a little farther 
investigation of even the fragments of these fossils, 
aidad hy rcft^rence to' a manual of this kind, their I 
genera Might have been ascertained, and snch marks- I 
noted, as, by snbse(|uent comparison with the more 
correct and elaborate labonrs of Lamarck, Sowerby, 
&c,, wonld admit of theif species being ascertained, 
and' of important information being yielded on 
points which, at present, are the subjects of con- 
troverey; 

The stttdfent, already delighted with the contem- 
plation of surronnding creation, will he hereby led 
iflttt another field of observation, where be will per- 
ceive decided traces of the vast changes which this 
planet has sustained ; and will see the remains of 
those beings with which it was inhabited previous 
to the creation of man. Circumstances will' be ob-^ 
served, apparently contradictory to the Mosaic ac- 
count, bnt which, it is presumed, serve to establish 
it as the revealed history of creation. 



E PREFACE. Vii 
ji-dance appeals to be removed by the 
J. of indefinite periods lor the six days of 

creation : an interpretation adopted by many learned 
and pious men, and which derives confirmation from 
iitnumerable circumstances agreeing witli the import- 
ant fact of certain fossils being found to be peculiar 
to pai-ticular strata; and especially irom the remains 
of widely differing races of aniniats being found in 
such situations as evince that their creation must 
have taken place at wy dktaot periods. 

For the aeveral imperfections in this work, which 
may have ettcaped tiic autfaoi''6 attention, he craves 
indulgence; hoping that they will not he found of 
such importance as to render tihc wish too presiraip- 
tuous of having it considered iis a humble subsidiary 
to that scientific and most valuably compreliensivc 
work, " Outlines of the Geology of England and 
Wales," by the Rev. W. P. Convbeare ajid 
W. Phillips. 
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ERRATA. 



8| Hue 5, /m* ** combiutible'' read ** iocovbastible,'' 

lly ^>W^«qMited*f«Ml**wrnaiged^ 

57y S6,/0r <* pai^ykMmii'' read << pa^Qowmi." 

64, 6f e lines from m bottoms/or ** rasepores'' read ^' reteporet.* 

71, iHt Biie,/«r ^ foittiition^ fMHi «< IbinitiOiM.'' 

77) line 25y for Coodadlng aeDtence, riMNl ^ tortooos iraffiet wliicli 
held the poljpesy and tfan sepnmted tfaem.*' 

79y 14,/or ** Ej^Umariap" rrad <^ Ezplaoarhu" 
101, Sfdae^^bL." 

147, hut liney kueri <' /' q^€r ^ smooth.** 
170, Kiie IS, «Me « coMiderAMe." 
497, aix lines from the botton,/«r <' iimUiarity'' r«Ml<< 
sot. Hue 14^/or << and*" read << or." 
50S, 16tilele<<in* 
SOS, il8|/pr ** as^ rMNi tt than.'' 



The reader is requested to obsenre abo, that ttiejigmre intended to ilhistrate 
AlveoUiee inerusianaf page 66, and lor which a refismce is gifcn 
to PI. 11, fig' ^9*^11 be fomid at PI. X^Jig.U; and that it 
having been thought necessary to give an UhiMiraikfe figure of 
TMpeireL ttiMslomoMiw, page 71, it is intoodnoed PL IXyfig, 10. 
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O R Y C T O L O G Y. 



^^HVCTOLOGY is the science which enquires into tUe 
nature, oiigin, and fonnation of those bodies which 
possess the figures, markings, or structure of vegetables 
or animals, whilst their substance evinces their having 
been preserved through many ages, by certain changes 
effected in subaqueous or subterranean situations*. 

The substances of which these bodies are formed 
being generally of a mineral nature, the term FOSSILS 
is applied to them, as declaratory of their having been 
dug from subterranean siluotions. Thoy have also been 
termed adventitious, extraneous, or secondary fossils, 
to distinguish them trom those fossils or original miner 
ral substances which are found in their native state 
and situations. But as the term fossil, alone, declares 
fliese bodies, bearing the obvious and characteristic 
marlcs of vegetable or animal organization, to have been 



 The term Ocjctology i> liable to tlie objeclion of not being aufllcienlty 
confineil, it including, in (iict, every salntaDee dug out of the earlb ; the 
tenn Fossil, bIso, is exposed to the same objeclion: in eicuse for their 
emplojineiit, it Duut be observed, tbut this language was formed, and these 
tenns were adopted and had received the stamp of antbority from usage, 
whilst utter ignoraoce prerailed respecting the nature of the substances to 
which tliey were applied. Either, then, the best of these terms must be 
adMtted,  new voeabulary be formed, or perpetnal periphFaeis he had 
: Ihc.firat ha* been pi«fericd. 
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aod markingB with the removed substance. Any mirie- 
ral matter being introduced into this mould, acquires, 
as it hardens, a renewal or redintegration of the ex- 
ternal form of the original substance. This cast is 
somettroes lioUow, having been formed by crystalliza- 
tions which have only invested the inner surface, but 
have not been sufiScient to fill the cavity. 

The casts or nuclei of shells, fruits, reeds, &c, re- 
quire to be e^iamined to ascertain whether the substance 
of the fossil is similar or not to that of the matrix in 
which it is found. If it is similar, the cast may be con- 
sidered as having been simultaneous in its formation 
with the bed in which it exists : if not, its sabstanoe 
may have been yielded by percolation and subsequent 
crystallization in the mould ; or it may have been formed 
in some former bed, on the breaking up of which it may 
have been deposited among the materials of the suc- 
ceeding rock in which it is now found. 



Vegetable or animal substances deprived of life, and 
exposed to the action of the air, in combination with 
moisture, are rapidly decomposed ; the softer and more 
volatile of their constituent principles are dispersed un- 
der new forms, and their more solid parts, such as wood 
and bone, are sometimes left cohering and displaying 
the form of the original skeleton. When in this state, 
deprived of those principles which conduce to che- 
mical changes, these substances become capable of 
continning unaltered in tlieir forms, in different si- 
tuations, for comparatively very long periods. But 
either vegetable or animal substances, when placed, 
under the influence of moisture, in situations excluding 
the access of atmospheric air, undergo certain pecu- 
liar chemical changes. 
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Vegetable Fosstlt. 

"hbn vegetable matter is accumulated in so large a 
quantity that the compactness of the mass may is a 
great degree exclude the atmospheric air from the in- 
ternal parts of the mass, a considerable and peculiar 
change is effected : the vegetable matter soon loses 
its green and acquires a brownish colour ; its flavour 
and odour are changed, and beat is produced, tenninat- 
ing, unless air is freely admitted, in combustion. The 
vegetable matter, thus changed into Hay, acquires, 
among its other new properties, that of powerfully 
resisting any further change upon exposure to the 
atmosphere. 

£ut should vegetable matter be thus accumulated 
in a situation in which moisture has almost constant 
access to it, a very different result ensues. Another 
process takes place, by which the vegetable matter, as 
the process goes on, loses its original forms, and be- 
comes a soil; magma, of a daik colour and peculiar 
appearance ; no traces of its fonner mode of existence 
being discoverable, except in the accidental presence 
of such vegetable matter as shall not have undergone 
a complete conversion. When dried, it forma a readily 
combustible substance, of a reddish brown colour, 
readily absorbing and tenaciously retaining water, and 
yielding, whilst burning, a strong bituminous odoiu-. 
This is the substance termed peat, immense accumu- 
lations of which are formed in various parts, favour- 
able to the collection of water and the growth of the 
sphagnum palustre, a plant, by the conversion of which 
the supply of this substance is chiefly supported. In 
the peat-bogs or mosses, as the natural magazines of 
this substance are called, trunks of trees arc often 
fou&d imbedded, and partaking of the nature of the 
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snTroondinf bituminous maas. This change is effected 
in different degrees : the deeper in the mass, and conse- 
quently the longer exposed to the process of bitumini- 
latioD, the more perfect is the coaTersion. Some 
pieces are found to have nearly lost their UgueoDS ap^ 
pearance, their respective lines aad markings havisg 
been molten down in different degrees dariug their bi- 
tominization ; whilst others, in which the natmre of &t 
substance is also entirely altered, are found still tit 
retain almost all their characteristic markings. TlnJ 
substance has long been known by the designation an 
bituminous wood.  I 

Wood of a very different character, called Moss Fir, 
ta also frequently found in the peat mosses or hogm. 
It much resembles, in its colour and general external 
appearance, ordinary decayed fir-wood ; but on exami- 
nation it appears that the fibre of the wood is strongly 
imbued with resin, and that all its interstices are filled 
with resinous matter. It is so highly inflammable, as 
to be employed, by the poor of the districts in which 
it is found, not only as fuel, but as torches. 

As the real nature uf tnis substance is not perhaps 
known, it would be very desirable that farther enquiries 
might be made respecting it; it might then be deter* 
mined whether the opinion which is here offered bs 
correct or not. From its retaining the colour and 
appearance of decayed wood, it is conjectured to be 
Wwk! wMch, by exposure to the atmosphere, had sus- 
tained tlie abstraction of all its constituent parts, ex- 
cept the resin and ligneous fibre impregnated therewith; 
and from its having been thus rendered almost an 
entirely resinous mass, it has not been affected by 
the bituminizating process. 

Subterranean collections of bituminized wood ani I 
other vegetable matter are found at various deptbtf , 
in different parts of the world. The substance thtW i 



found is g«ne»lly a compact, light, j^Vwsy, combusti- 
ble subHtaace; of a daik brown colour, and frequently 
almost black; splitting: longltuiliiially into plates of 
vaarionfi thicknesses, breaking transverBely with an im- 
pertect coBCboidal fracture, with a shining restnoas 
lustre, and ttometlmes yielding the appearance of tbe 
markings of wood. This is the ^u^ur&rand of Iceland, 
the Boi'ey coal of this country, and the common brown 
c»al of Thomson. 

The fossil wood, now described, may be said to pass 
into jet, which is found, especially in the neighbour- 
hood of Whitby, in Yorkshire, in a state very nearly 
approximating to that of bovey coal. It exists in 
plates, generally from half an inch to about an inch in 
thickness, between which a film of carbonate of lime, 
vritfa pyrites, is disposed : excepting that it more fre- 
quently shows marks of ligneous texture, its characters 
may be said to be those of jet ; its colour, velvet black ; 
intemal lustre, shining, resinous ; fracture perfect, 
large, conchoidal; fragments, sharp edged, soft, ra- 
fter brittle; easily frangible ; very light. Jet is found 
in other situations, in a different form ; resembling, in 
its shape, and the markings of its surface, parts of the 
branches or trunks of trees, but rarely possessing, in- 
ternally, any marks of vegetable origin ; a circnmstance 
easily accounted for, if its previous softening be ad- 
mitted. 

Cannell Coal, of which some of the finest specimens 
are found in Lancashire, differs from jet chiefly, per- 
haps, in its holding a greater portion of earth in inti- 
mate mixture with it. It never manifests internally any 
iTRCes of vegetable structure, but sometimes bears on its 
aur&ce evident marks of impressions formed on it 
whilst in a soft state. 

Common Coal is composed of a similar bituminous 
matter, divided by films of calcareous spar mingled 




with pyrites, intersecting eacli other nearly at ri|;ht 
angles: its fracture is thus rendered small grained, and 
uneven, and its fragments mostly cubical or trapezoidal. 
By this division and enclosure of the inflammable bi- 
tuminous matter in combustible septa, the accension 
and combustion of this substance are rendered more 
slow, and better adapted to the purposes for which it is 
destined. Traces of vegetable structure are very rarely 
discoverable in coal, except in the impressions of 
cactuses and of various dorsiferous and succulent plants. 

Impartiality here requires that the opinion of Pro- 
fessor Jameson on this subject should be noticed. The 
Professor, speaking of the coal found in the neighbour- 
hood of Edinburgh, says, " the coal, which is black 
coal, occurs in beds, seldom more than a few inches in 
thickness, and is generally contained in the bituminous 
shale or slate clay, rarely in the sandstone. By the 
gradually increasing mixture of clayey matter, it passes 
into bituminous shale. The accompanying bituminous 
shale and slate clay contain impressions of ferns, a 
fact which has been adduced in support of the opinion 
which maintains the vegetable origin of black coal. 
We are inclined to call in question the supposed vege- 
table origin of this kind of coal, and are rather dis- 
posed to consider it as an original chemical formation; 
and that the occurrence of vegetable impressions in the 
adjacent rocks namore proves its vegetable origin, thau 
the existence of fossil quadrupeds in the gypsum of 
Paris proves that rock to have been formed from the 
debris of animals of the class mammalia*." 

To these opinions it appears to be sufficient to op- 
pose the following deductions of Dr. MaccuUoch, from 
Ills experiments on certain products obtained from the 



* OeogDOitical Deacriptioo of the Neighbonrbood of Edinbiirgh.— EdiD> 
biirgli JoHmit, vol, i, p. 354. "' ' ' 
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distillation of wood. See. The Doctor coDAiders him- 
self as authorised to state, that, " Examiniog the al- 
teration produced by water on common turf, or suh- 
merg^ed wood, we have all the evidence of demonstra- 
tion that its action is sntlicient to convert them into 
substances capable of yielding bitumen on distillation. 
That the same action having operated through a longer 
period has produced the change in the brown coal of 
Bovey is rendered extremely probable by the geognostic 
relations of that coal. From this to the harder lignites, 
suturbraud and jet, the transition is so gradual, that 
there seems no reason to limit the power of water to 
produce the elfect of bituminization in all these varieties; 
nor is there aught ia this change so dissonant from 
other chemical actions, as to make us hesitate in adopt- 
ing this cause." Satisfied that jet, the bituminous lig- 
iiite which approaches the nearest to coal in its chemi- 
cal characters, is the result of the action of water on 
vegetable matter. Dr. Maccullocb was induced to try 
if this substance could, by heat under pressure, be con- 
verted into coal ; the result of his experiment was, that 
the produce exhibited the true characters of coal, hav- 
ing not merely the colour and inflammability, but the 
fracture of coal and its odour on burning *. These ex- 
periments and observations, taken witli those of Mr. 
Hatchett, appear to be sufficient to set tlie question, as 
to the vegetable origin of coa!, at rest. 

The vegetable origin of naphtha, petroleum, and 
asphallum, is not yet positively ascertained. Amber, 
from its being foimd generally in beds of fossil wood ; 
the blue clay resin found at Highgate and at Slieppey 
among the pyrititied wood; and the retinasphalluvi of 
Mr. Hatchett, discovered among the Bovey coal, may 
either owe their origin to the changes effected in vege- 

• Trwiwclionaof the Geologicsl Sociely, vol, I, p. ». 
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table mattev during its sttbterraneous deposition, , 
may bo vegetable resins, the original pioduct of t 
trees which they accoeopany, aad which, from their ^ 
leainous nature, may have resisted the bituminizating 
process. 

The argillaceous ironstone nodules which accompany 
coal, contaui, with the remains of many oU>er unknown 
vegetables, parts of various cryptogamous plants, the 
ncent analogues of a very few of which have been said 
to be found in some of the tropical regions. On 
these nodules being brokan, the preserved remains are 
generally discovered on each of the broken sides of the 
nodule; not, as might be expected, displaying different 
sides of the vegetable, but the same side of the leaf, 
for instance, on each broken surface ; in one, in alto — 
in the other, in basso relievo. The explanation of this 
curious circumstance, which long puzzled the oryeto- 
Jogisfs, is found in the vegetable matter, duriag its 
passing through the bituminous change, having become 
softened, and having filled its own mould with its 
melted and softened substance ; the nodule, on being 
broken, showing on one side the surface of the adhe- 
rent bituminous cast, and, on the other, the correspond- 
ing mould. 

In the argillaceous and bituminous slate forming the 
floors and roofs of coal mines are vast collections of 
the black bituminized remains of gramina, junci, cryp- 
togami, and of numerous other plants, agreeing in their 
general characters with those of succulent plants, but 
differing from the recent ones known in Europe by their 
vast magnitude, and by the richness of the ornamental 
markings which appear on their trunks. 

Description cannot succeed in an attempt to give an 
idea of the beauty ami varieties of the figures which are 
displayed on the surface of many of those fossils, and 
which have been supposed to owe their marklnt;:s to the 



bark of differoit trees of supjrased antediluvitin existenoe. 
Sonie are ornamentfid by regiUarly disposed straight 
plain ribs, disposed loo^itudioally or transversely over 
their whole surface ; some by tbe decussation of nearly 
sb'aight lines obliquely disposed ; and many, by the 
alternate contact and receding of gently waring lines, 
forming areas roguUiLy, but most singularly varying 
in their forms, and having in their centres tubercles 
and depressions from which spines, or setae, have 
in all probability proceeded. In others, lines ob- 
liquely disposed intersect each other at angles, va- 
rying in their acuteness in different specimens, in, it 
would seem, an almost eiHlless variety; forming sur- 
faces apparently covered with squamae disposed in 
an imbricated manner, and frequently in quincunx 
order. 

Among the fossils of this description, the one which 
claims our first attention, is, I. Phytolithus verrucosus 
of Martin; Petrificata Derbienfm, PI. 11, 13, 13, aod 
13* ; Organic Remains, vol. i, PI. Ill, jig. I ; and on a 
very small scale, Pl.l,fig.\ and 2 of the present work. 
This fossil appears to have foiled every one who has 
attempted to explain its original nature and mode of 
existence. It is, according to Mr. Martin's correct 
account, a subscylindricaJ, subramose, tuberculated 
trunk, PI. I, fig. 1, with suppressed tubercles in quin- 
cunx order, (aj having linear lanceolatcd leaves ho- 
rizontally disposed, ^<7. 3 (}}). In some parts of it is a 
deep longitudinal sulcus, ^3. 1 (cj, beneath which is a 
rough imbricated body of a slender cylindrical form, 
fig. 2 (dj , This, Mr. Martin observes, after a certam 
distance, appears to strike out laterally, and form a 
branch ; the trunk is then continued for some length, 
wi&out the i'urrow or the imbricated body ; after which 
k again appears, and another branch is put out in 
jer direction. 1- nn,. 
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Various opimous have been enterfaincd rtspecting 
this interesting fossil, so unlike any of the vegetable sub- 
stances of the present day. by Da Costa, "Woodward, 
Whitehurst, and others. The author of these pageshad 
conjectured that it belonged to some body resembling' 
the strobilus or cone of some vegetable, while the inge- 
nious Mr. Martin describes it as above. The examina- 
tion of this fossil has been since very assiduocsly pro- 
secnted by the Rev. Henry Steinhauer (Transact, of 
the American Philosophical Society, New Series, 
Vol. I). This gentleman is satisfied that "those bodies 
which were supposed by Mr. Martin to be leaves pro- 
ceeding from the trunk, were cylindrical fibres wbich 
shot out from the trunk of this vegetable, whilst grow- 
ing in a horizontal position : he supposes this fossil to 
have been a cylindrical root or trunk growing in this 
direction, in the soft mud at the bottom of fresh water 
lakes or seas, without branches, but sending out fibres 
from all sides : that it was furnished in the centre 
■with a pith of a structure different from the surround- 
ing wood or cellular substance, more dense and dis- 
tinct at the older end of the plant, and more similar to 
the external substance towards the termination which 
continued to shoot." 

These points being assumed, Mr. Steinhauer sayaj 
"the manner in which the reliquia were formed 
easily explained. Annual decay, or an accumula- 
tion of incumbent mud, having deprived the trunk of 
the vegetative principle, the clay would be condensed 
by superior pressure around the dead plant, so as to 
form a species of matrix : if this took place so rapidly, 
that the mould had obtained a con.siderable degree of 
consistency before tlie texture of the vegetable was 
destroyed by putrefaction, the reliquium was cylindri- 
cal ; if, on the contrary, the new formed stratum con- 
tinued to subside, while the decomposition was going* 
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on, it became flattened, and the inferior part might 
even be raised up towards the yielding substance in 
the inside, so as to produce the ^oove, or creesh, as 
Woodward calls if, on the under side, in the same 
manner as the floor in coal-works is apt to rise where 
the measures are soft and the roofs and sides have 
been secured. While the principal mass of the plant 
was reduced to a soft state, and gradually carried 
away or assimilated with mineral iu filtrated matter, 
the central pith being unsupported would sink towards 
the underside, and this the more sensibly where its 
texture was most distinct; whilst its anterior extre- 
mity would go into putrefaction with, and be lost in 
the most tender part of the plant. The mineral matter 
introduced would now form an envelope round the 
pitJi, when this resisted decomposition for a suflicient 
length of time ; and when it was ultimately removed, 
if tile surrounding mass was still sufficiently pervious, 
would be also filled with argillaceous matter, or, if it 
was too much indurated, be left empty, which is the 
case occasionally." 

Eutthe ingenious author of these observations has 
omitted to notice the imbricated or reticulated surface 
of the central substance which has been alrcadynoticed, 
and which, it is presumed, will furnish us with some 
of the required information ; since these coniigura- 
lions doubtlessly depended on the attachment of some 
parts of the vegetable, and probably were the bases 
on which were placed those delicately formed tnbular 
processes, which, in the representation of another fossil, 
from Organic Remains, Vol. I, PI. IX, Jig. 1, an as- 
sumed fossil strobilus or cone (PL I, fig- 3, a), are seen 
to pass from the internal substance to the surface of the 
vegetable body. From all tlic infonnation that has been 
obtained, it appears that this fossil, Phyt. verrucosus, 
was a plant of the succulcnl tribe, differing from ve- 







getables of tlie present world, by its containing a more 
solid part withiii its succuleat substance^ ftom wtucit 
proceeded a delicate OTganiziitioa by whicb a commur 
nication was preserved with the external surface. 
al£o appears that the species of this geuus, dlsl 
guisbed by their characteristic markings, may ba«i 
been numerous : that die dilTerent situations in which 
the internal part is found in different fossils are attri- 
butable to the resolution of the tenderly organized in- 
termediate part connecting the included substance with 
the surface, and to the other accidents dependent oa 
partial and irregular decomposition, pressure and dis-. 
tortion, occiu-ring during its passage from tiie vege- 
table to tlio mineral kingdom, and very probably in 
the manner in which it is represented by Mr. Stein- 
haiLer. 

IL Sukieuimis and Striaticulmis of Luid, PI. V, 
184, 6 ; Scheucbzer, PL IV, 1. ; Volkmaaini Sites. Sub- 
Ur. Vn, 7; VIH, 6; Martin, 8, 25, 26; Organic Re- 
mains, I, PL III, 3, with a reeded, jointed trunk, 
is said to resemble the young shoots of the Surinam 
bamboo. 

III. Phytolithus Cancellatus. Volhaan. Sites. Subl. 
VIII, 10, 11, IS, 13; Martin, 13, 50; Organic Re- 
mains, Vol. I, PL I, (i, II, 4. Mr. Steinhauer has 
taken considerable pains to detect and explain the dif- 
tetent ajipearances under which the fossil remains of 
this plant are seen. He has ascertained that there are 
ihtee distinct kinds of con^gurations proceeding from 
it, originating in the epidermis, the bark, and that 
which may be considered as holding the situation of 
the wood of the plant. The first, the epidermal, is 
formed of rhombs, divided by lines forming a network 
in a manner difficult to express, by drawing or de- 
scription, which leaves the rhombs still approximate. 
The impression of this part is represented PL I, Jig. 4, 
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Id- tbe «ecend, tb« coiiical, the lines betwei^ii the rbombs 
ar^ of more bieadtli, the ridge is broader and leas 
defined, Kod forms witb the contracted superior eleva- 
tion a protuberance, and the central part assumes the 
figure of a squamula. PI, I, jig. 5, represents thema> 
tris or cast of this part. The third, the ligneous, con- 
fig;uralion differs extremely from the t\vo former, and 
only close observation deteimines that it originates 
from tlie same plaut. The cancellated appearance is 
liere entirely lost ; the surface is slightly striated with 
a scarcely perceptible rising under the central ridge, 
and a minute but distinct raised dot in the place of the 
depression in the epidermis. It has all the appearance 
of a peeled plant, which had been furnished with small 
branches or spines in quincuncial order (PI. I, Jig. Q). 
From the various moditicatious of these forms, the 
different aspects of this protean fossil, Mr. Steinhauer 
thinks, may be explained. 

IV. PhytoUtkus parmatus. This fossil is figured by 
Scheuchzer, Herbar. Diluv. p. 119: it is distinguishable 
by a singular organization observable on its surface ; 
a series of circular or oval scutellie, or shields, are 
placed close to each other in a right line across the 
surface. There are three distinct appearances; two of 
these, the epidermal and ligneous, somewhat resemble 
each other, but the latter is seldom met witii. "In the 
epidermal," Mr. Steinhauer observes, " the panuae are 
surrounded by a raised margin, the included disk swells 
towards the ceutral umbo or boss in curiously disposed 
rugae, and the boss is generally more oi leas excavated 
in the centre. These coufigurations on the surface of 
the shields vary in almost every specimen; yet so that 
it is not difficult ia trace their analogy and the identity 
of their different marks. The raised margin is constant, 
aad there is always a tendency of the other Imes aiMt 
iuberanccs towards the centre ; not in the directiiMi 
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of the ra6iJ, but in a manner slJKlitly rpaemblinir the 
figures on the back of an engiue-tumcd watch, pro- 
duced by describing several circles whose centres are 
situate in the circumference of another circle round the 
middle of the plate. 

V. I'kytolitbus tmbrkatus, Oi^anio Remains, PI. I, 
fig. fi. This is the fossil figured by Mr. Martin, 
PI. Ill, fig. 4, and to which Mr. Steinhaner has 
given the name of PhytoUthus Martini. The trunk is 
round and tapering, sometimes branched, leafy, covered 
with scales. Leaves crowded, seemingly one from each 
scale ; subulate, marked with a strong rib : scales 
rhomboidal, sharp pointed, slightly carinated or keeled, 
close, imbricate, covering each other in such a manner 
that the whole surface of the stem appears regularly 
divided into 'rhombs. 

VI. PhytoUthus transversus of Steinhauer appears to 
be the fossil already referred to, page 13, and figured 
(PI. I, fig. 3, a), in illustration of PhytoUthus verru- 



VII. Phytolilhns notaius and Itawsoni of Steinhauer 
appears to belong to the same vegetable. Perhaps 
the former, Phyt. notatus, bearing longitudinal series 
of cicatrices of a rounded pentagonal form, with a 
central marking, and the series separated by very dis- 
tinct sulci, bears the marks of the epidermal character, 
whilst the latter shews the marking of the ligneous part. 

VIII. PhytoUthus tessetalus. Surface tesselated with 
rhomboidal plates, formed by the transverse separations 
of longitudinal costa: ; or of longitudinal sulci, if in the 
impressions of the matrix. 

Although much is still left for investigation respect- 
ing these fossils, there is very little doubt that the in- 
genious observations of Mr. Steinhauer may lead the 
industrious enquirer to makmg still more definite and 
important distinctions. These observations are interest- 




ing, not only as yielding collateral cridence of the ve- 
getable origin of coal, but as leading to a probable con- 
jecture of the parfirular plants which have been the 
chief sonrce, from which tlie vast stores of that be- 
neficent provision for man has been derived. These 
remains, in common with all others found in slate, are 
almost always in a flattened state, from which some 
deception has arisen with respect to their original 
forms. But the ex&mination of the vegetable fossils 
contained in the accompanying beds of limestone and 
sandstone, where compression has not taken place, 
yields the important information that these vast sub- 
stances which have been here found imbedded, and 
which have been hitherto considered as fossil trees, are 
the remains of similar vegetables with those found in 
tbe beds of slate, but here existing in their original 
formSj and agreeing in their size with those succulent 
plants which are now known to be growing within the 
tropics. 

Many accounts have been given of the trunks of 
trees, whose cortical markings were entirely unknown, 
having been found in the sandstones of Staffordshire, 
Derbyshire, Lancashire, and, indeed, in all those parts 
in which the coal formations have been explored. 
Having been favoured with the opportunity of ex- 
amining several specimens of this nature, through 
the kindness of Thomas Botfield, Esq. of Bewdlcy in 
Worcestershire, I am enabled to say, that these are not 
generally the remains of trees, but of succulent plants, 
the firm cortical parts of which having been converted 
by the bituminizating process into jet, have formed that 
firm tube which is often found, in these instances, filled 
with sandstone, agreeing with that of the general ma- 
trix, and possessing the space left by the waste of the 
int ernal succulent part of the plant. The description 
^1 IQie last annonnced fossil of this kind, found in the 



baa 



neigbbonrfaood of Glasgow, agrees eitactly with the 
geaeral account of these supposed fossil trees, and 
will, it is presamcd, corroborate the opiDion wliich 
been just advanced. 

In a quarry of sandstone belonging to the coal foi 
ation on n'hich Glasgow is built, and in the neighboi 
hood of that city, it is stated, that " the quarrjnien 
came upon the cast of a tree in situ just as it had been 
growing;. The trunk is about twenty-six inches in di- 
ameter, not quite round but somewhat oval, so that the 
north and south diameter is several inches longer than 
the east and west diameter. The body of the tree it- 
self is composed of sandstone precisely similar to the 
rest of the quany; but the bark has been converted into 
perfect cherry coal, which adheres iirraly to the tree, 
and renders it easy to remove the rock with which 
it is incrusted. About three feet of the bottom part 
of the tree has been uncovered ; this portion is situ- 
ated about forty feet below the surface of the earth 
in a solid quarry of sandstone. The upper part of 
Qie trunk and branches has not been discovered : in- 
deed, it is some time since the upper portion of the 
quarry was removed. The roots may he seen dipping 
down into the earth precisely as the roots of living 
trees do. Four very large roots may be seen issuing 
from the trunJLS, and extending, some of them, about 
v. foot before they are lost in the surrounding stone. 
There is nothing to indicate the species of tree of 
which the mould has been here preserved. From the 
appearance of the roots it is obvious that it was not a 
fir ; it had more resemblance to a beech : the bark has 
been so completely bituminized, that its nsual characters 
are effaced. The petrifaction, however, is not without 
its value ; it demonstrates that the sandstone has been 
fonned at a period posterior to the existence of large 
trees, and that the water-worn appearance of the quart^ 
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pebbles of which the sandstone is composed Is not a 
deceitful indication." Hence the ingenious observer is 
led to observe, that " jl' the sandstone, which consti- 
tutes so great a proportion of the coal beds, be a form- 
ation posterior to the earth being covered with wood, 
we can entertain no doubt that this is the case also 
with the slate clay and the coal which alternate with 
this sandstone. Indeed, if the coal formation exiuts 
as a portion of the old red sandstone, we can en- 
tertain no reasonable doubt that the old red sandstone 
itself has been formed after the earth was covered with 
wood."— jlnnafa of Philosophy, Nov. 1820. 

The size which these fossil plants have attained, 
compaied with that of the cactuses known in Europe, 
must, as in the fossil last mentioned, lead to a doubt 
as to this opinion of their agreement with the recent 
cactus. But to be enabled to form a correct judgment 
on this point, it is necessary to know the state in which 
these plants exist where the soil and climate ate such 
as to allow them to develope themselves in their native 
Inxuriance. The researches of the celebrated Hum- 
boldt, in the equinoctial regions, supply us on this 
head witii the most appropriate and satisfactory in- 
formation. The following detached observations of 
that philosopher will show not only the size to which 
these plants may arrive, but the vast tracts which, un- 
der favourable circumstances, they may overrun, as 
well as the great probability of their having been the 
first vegetable clothing of the earth. " The hill of 
calcareous breccia, which we have just regarded as an 
island in the ancient gulph, is covered with a thick 
forest of columnar cactus and opuntia, some thirty or 
forty feet high, covered witli lichens, and divided into 
several branches in the form of candelabras, wearing 
a singular appearance. Near Maniquajc:£, at Punta 
B measured a cactus, the trunk of which was 
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four feet nine iocbcs in circumference. The Europe 
ucqaaiated only with the opuntitv iu our hot-houses, iS 
surprised to see the wood of this plant become so hardn 
from age, that it resists for centuries both air and wa- 
f«r, and that the Indians of Cumaua employ it iu 
preference for hords and doorposts. Cumana, Coro, the 
island of Mar<^aretta, aud Curacao, are the places in 
South America that abound most in the plants of the 
family of the nopals. There, only, a botanist can 
compose a monography of the genus cactus, the spe- 
cies of which vary not only in their flowers and fruits, 
but in the form of their articulated stem, the number 
of costfe, and the disposition of the thoms: the divi- 
sions of property are marked by hedges formed of the 
agave and cactus. At San Fernando, S. A,, tlic soil 
aboimds in aquatic plants with sagittate leaves, and he 
remarks that some of these succulent plants are from 
eight to ten feet high. In Europe their assemblage 
would be considered a little wood." He also mentions 
a kind of bamboo which the Indians call jagua, which 
is found near San Fernando, more than forty feet in 
height. These, he observes, cannot but remind the 
admirer of fossils of the vast fossil bamboos which are 
found in the sandstones accompanying coal. Speaking 
of a rock of considerable height and magnitude, he ob- 
8er\'es, " Euphorbiura, cacalia, kleinia, and cactus, 
which are become wild in the Canary islands, as well 
aa in the south of Europe aud the whole continent of 
Africa, are the only plants we see on tliis arid rock, 
being plants wliich draw their nourishment rather from 
the air than from the soil in wluch they grow." He 
also remarks, " It is not, in general, by mosses and 
lichens that vegetation in the countries near the tropics 
begins. In the Canary Islands, as well as in Guinea and 
in the rocky coasts of Pent, the first vegetables that 
prepare the mould for others are the succulent plants.** 
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i interesting observations, taken into considel'a- 
tion wUti the appearances yielded by the fossils accom- 
panying coal, lead to the further consideration of the 
formation of that substance. From its chemical cha- 
racters, its bearing the impressions of vegetables, and 
being surrounded with vegetable remains in the roofs 
and floors of the mines and the accompanying coal- 
measures, its vegetable origin, it' is presumed, may be 
tairly inferred. The examination of the various fossil 
vegetables which accompany it has determmed that 
they chiefly belong to the grasses, reeds, the cryp- 
togamous and the succulent plants, and point out the 
kind of vegetables which most abounded, and, per- 
haps, to the exclusion of trees and aborescent plants, 
at that period when the land first escaped from the do- 
minions of the waters. It is true, that an exact agree- 
ment between the forms and markings of these fossil 
remains, acd of those of the succulent plants which 
are offered to our observation in the present day, is not 
observable ; but it should be considered that analogy 
vrill not authorise the expectation of an exact agree- 
ment, since it is very rarely to be found between tho 
fossil remains and the animals now existing, owing to 
the extinction of whole tribes from which those fossil 
remains have proceeded. Besides, considerable differ- 
ences must result from tlie greater size observable in 
the fossil vegetables, especially in those of the succu- 
lent tribe, and which may be corroborated by observ- , 
ing how much the succulent plants of Italy differ in 
size and form from those of South iVmerica and of other 
regions in the warmer climates. 

Proceeding now to the examination of vegetable 

fossils, in which the introduction of earthy or metallic 

particles has taken place, it may be necessary again to 

observe, that wood or other vegetable matter is not 

^jHiely to undergo this kind of impregnation whilst in a 
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^tate of somidneas find iutegrity, but that the atSt 
most favourable for this kind of change are tliat kind 9 
decay which has been produced by the abstraction a 
almost all the constituents except the ligneous fibre, 
leaving that substance to which is generally applied the 
term rotten wood, and that spongeous state which tua-a^ 
companies bitaminization. The admission of water !■■ 
Uiis latter state, strongly impregnated with earths ofl 
metals, must, as the deposition and consequent earthf ■* 
or metallic change proceeds, stay the further progress 
of the bitarainizating process, and, giving solidity to the 
mass, secure the conservation of the form and even 
structure which the mass possessed at the period when 
tiiis impregnation commenced: and here it may be ob- 
served, that specimens of silicified wood exist, in 
which it may be seen that petrifaction has arrested 
the bituminizating process in wood in almost all its 
stages. 

I. Calcabeoub VegetableFossils.— Lime isno< 
very frequently the mineralizing matter of vegetaU 
fossils ; it is however sometimes found introduced into 
the remains of wood in the form of spar, and some- 
times it becomes, in the form of limestone, the internal 
substance of fossil reeds and of various succulent J 
plants. 

1. Calcareous spathose wood previously decayed.~ 
Colour light brown, surface rough and dull, but sus- 
ceptible of polish; fracture dull, uneven, and rather 
spicular ; interstices filled with nearly colourless spar. 
The lime being removed from this fossil by muriatic 
acid, a considerable portion of light-coloured flocculent 
substance is deposited Found in alluvia and in the 
oolite formation. 

2. Calcareous spathose wood previously bitumin^m 
ized. — Colour darkish red brown ; surface commonly 
rough, but partially glossy ; fracture dull, uneven, and I 
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Tiithcr spiraiar, veined with spar of a lightish brown 
colour. Fouad in the clay of bituxninous slate accom- 
ponyiag the lyas. 

The lime being removed by the muriatic acid, a con- 
siderable Yolume of dark brown powder remains, which, 
when dried, is remarkably combustible, burning with a 
flame resembling that of some of the pyrophori. On 
the brown spar being subjected to the action of diluted 
muriatic acid, the bitnminous matter with which it is 
coloured rises in a film to the surface of the solution. 

The polished surface of both these fossils being ex- 
amined with a lens, the spathose substance is seen to 
have permeated the minutest woody fibres in all their 
directions. Tlie powder deposited during the solution 
of both these fossils is undoubtedly the woody fibre 
reduced to this state of minute division, in conse- 
quence of its penetration in every direction by the spa- 
those crystallization. 

II. Siliceous Vegetable Fossils. — The mineral- 
ization of vegetable substances is most frequenUy ef- 
fected by those impregnations in which silex. is the 
principal constituent ; the fossils thus formed being re- 
markable for the correctness with which their forms 
and markings have been preserved. 

1. Siliceous wood. Its colour is generally greyish 
and yellowish white, thence passing into ash grey, 
greyish black, and diff'erent shades of brown. Its in- 
ternal lustre is glistening, its fracture more or less per- 
fect conchoidal, showing the ligneous texture. The 
fragments sharp-edged and translucent. It is harder 
than opal, and easily frangible. 

It is found in many parts of the world, but some 
of the finest specimens are obtained in the neighbour- 
hood of Schemnitz and at Telkabanya in Hungary. 
, It is frequentiy found in this island in the diluvian 
^tus, and in almost the whole of the green sand 
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fonDRtion. Very large fragments are found in the Port-" 
Ittud 8(ouea, the interstices of which are often beau- 
lifiilly sprinkled with quartz crystals. Interesting spe- 
rimcns are also discovered in the gritstone of the same 
formation in the Blackdown-pits of Devonshire, which- 
arc frequently rendered very interesting by the delicate  
ajnianthine form in which the silex is disposed. Spe- 
cimens are also found in the sands of Bedfordshire. 
It is but rarely found in chalk; it however forms the., 
nucleus of a Hint nodule which is said to have been ob-. 
tained in Berkshire. 

Besides the general characters of siliceous woDd> 
the peculiar resinous glistening lustre which it often pos- 
sesses demands particular notice. It exists in so many 
degrees, and under such distinct modifications, as to 
divide it into several species. This peculiar lustre, so 
nearly resembling that of wax or rather of resin, giving 
such an appearance as might be expected from a mix- 
ture of fluid silex and bitumen, and existing in speci- 
mens in which strong and indisputable markings of the 
woody fibre were to be seen, gave rise to the opinion 
offered in a former work, that these specimens were the 
result of the siliceous impregnation of wood in different 
degrees of bituminization ; the gently contorted and 
softened lines of the ligneous texture presenting the " 
appearance of their having been in a softened state 
previous to their petrifaction. 

With the hope of determining whether bituminous or 
even carbonaceous matter existed in these specimens 
or not, several experiments have been employed ; but 
when the fugacious nature of bitumen and the refrac- 
tory nature of silex, yielding only to the most destruc- 
tive processes, are considered, the difficulty of the ne- 
cessary separation and analysis must be obvious, and 
Uie following results must at least be admitted to show 
the propriety of still further extending the enquiry. 
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By tlie exposure of opaHite wood in n retort to the heat i 
of a furnace, the presence of carbon was detenuined ; ' 
a strong empyreumatic smell, and an oily sublimated 
matter possessing the same odour, was produced: the 
same results have proceeded from a similar treatment of | 
pitchslone, bearino; a ligneous appearance. Mr. Klap- I 
roth, on igniting the brown red semiopal of Telke- I 
banya in an open crucible, found that the iron con- 
tained in the fossil was reduced to a reguline slate, 
although there had been no admixture of any charcoal, 
or of any other substance with a nearer affinity with 
oxygen, showing that the carbonaceous principle existed 
in the fossil itself. The same celebrated chemist ana- 
lyzing the hydrophanous opal of Saxony, obtained, as 
Mr. Pepys had done from opaline wood, a water 
having an empyreumatic smell, and covered with a 
thin greasy pellicle : he also determined afterwards 
the actual presence of bitumen in the semiopal of 
Mahren. 

Specimens exist which show the union of silex with 
bituminous wood in all its different stages ofbitumini- 
zation. In one specimen of black siliceous wood, 
pieces of coal exist in its internal part: in one silici- 
fied specimen witli evident characters of previous bitu- 
minization, patches are seen on its surface of a jet 
black, and possessing the resinous lustre: in another 
are spread drusy crystals of quartz, of a dark black, 
&om the union of black bitumen with silex ; whilst the 
black bitumen may also be seen thus intimately com- 
bined with silex in the quartz crystals, and imbedded, 
unaltered, in the interstices of the same specimen. 
But whether it be admitted or not that the resinous 
lustre proves the previoos bituminization of the fossil 
wood, the different degrees, and the presence or ab- 
•enoe of this character, may he had recourse to in 
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marking its different varieties, and (heir approximatMHi 
to other mineral substances. 

The varieties of siliceous wood depend not only on 
the nature of the combinations forming the lapideous 
matter of which it is chiefly constituted, but also, as 
has been already observed, on the state of the woo^ 
previous to its petrifaction. When the fossil is ligl 
coloured and of a shivery texture, the wood may 
presumed to have been previously in a decayed sti 
or, as it is termed, rotten wood ; and when close, 
pact, and dark coloured, it may have suffered previoi 
bituminization. 

A. Chalcedottic wood. — In the most common form ia 
which this variety appears, the colour is of a yellowish 
white, the substance resembling that of withered wood. 
The surface rough and splintery, the splinters 
quently so minute as to be wafted with the slighti 
breath. The internal part solid, chiefly formed ofth*' 
translucent siliceous matter, which fills the interstices 
and such cavities as may have been formed by the tere- 
dines and other insects, and also sometimes invests the 
ends of the specimen in a. mammUlated or stalagmitic 
form. Specimens occur in which previous bitumior 
ization also appears to have taken place, and in which 
the clear siliceous substance appears as if it had trans- 
uded into the cavities, and had esuded at the ends of 
the specimens. 

Heze must ho referred those amorphous specimens 
which possess a rough surface, scarcely any lustre, witii 
patches of apple green colour and of a quartzose hard- 
ness, intermixed with others of a light or light grey 
colour, considerably softer. When cut and polished, 
the white parts display evident marks of vegetable tex- 
ture; either that of veiy fine-grained woods, or of some 
of the j[ialms or reeds, the spaces between being Med 
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with siliceous matter, either translaceot, or of an apple 
^reen colour. 

B. Jasperine wood displays all the colours and ap- 
pearances beiongiug to common jasper, go disposed as 
to mark the existence of ligneous texture, and fre- 
quently so varied as to give the resemblance of dif- 
ferent woods. It is usually opaque, but sometimes 
translucent at the edges, and sometimes in patches, 
where it appears as jasper-agate. Its fracture passes 
from conchoidal to flat and earthy : its internal lustre 
is generally dnll, but sometimes approaching to resin- 
ous ; its iaterstices are frequently set with minute crya* 
tals. The texture of the wood is discoverable in some 
very rare specimens of Heliotrope, or bloodstone. 

C. Opaline wood occurs in pieces of a yellowish 
or yellowish- white colour, passing into different shades 
of brown : surface generally marked by the ligneous 
structure, and possessing a resinous lustre. The frac- 
ture more or less approaching to perfect conchoidal, 
ahowing the ligneous marking and a glistening lustre. 
Fragments sharp-edged, and somewhat translucent : 
the surface sometimes dull, like wood, and the internal 
substance transparent. 

It is considered by Dr. Thompson as consisting of 
wood penetrated by opal, and as being so intimately 
connected with opal, tliat it would perhaps be better 
to unite them. 

D. Pitckstone wood. — Specimens of fossil wood, evi- 
dently showing its original texture, and answering to 
the characters of pitchstone, are irequently seen : its 
colours are yellow, brown, reddish brown, red, black, 
white, and grey, with various intermediate shades; 
fracture is flattish, imperfectly large conchoidal ; lustre 
Tarying between dull, vitreous and resinous. 

The woody texture is to be traced also in nnmerous 



lapideons substances bearing the intermingled cha^ 
racters ot" pitchstone, opal, jasper, chalcedony, jasper- 
agate. Sec. 
III. Aluminous Vegetable Fossils. 

1. Bituminous slate, sckistus, and shale, containin 
vegetable remains, are frequently met with in the r 
bourhood of coal. These remains, as have been alreai 
mentioned, are of various ^ramina, cryptogami and soi 
culent plants. On allowing some of these bodies to 
remain in water, their substance becomes softened down, 
and is resolved into a mass in which the vegetable 
matter is obvious. 

2. Aluminous wood. — The wood which has been thus 
named by ditlerent authors, by its proneness to com- 
bustion, and by the other properties which they de- 
scribs it to possess, should be considered as pyritous 
wood, having obtained its change in the ferruginous 
clay in which it has been imbedded. 

The mineralizing matter of metallic fossil vegetables 
is most conunonly the pyrites or sulpliurets and car- 
bonates of iron, copper, zinc, or lead. 

I, Ferruginous Fossil Wood. 

1. Pytitical. — In this fossil the sulphuret of iron 
pervades the charcoal into which the vegetable matter 
has been converted. When first found it generally 
possesses metallic brilliancy, is sufiiciently hard to 
scratch glass ; emits sparks on collision with steel, 
and displays the forms and markings pointing out its 
vegetable origin; but it soon begins to suiTer from de- 
composition, when its characters change, and it finally 
resolves into a saline flocculent substance. 

2, Carbonated.— \n these sjjecimens, which are of 
different shades of brown colour, and generally of an 
uniform substance, the marks of the vegetable origin 
fi;[p,eitgt}y- observable, although not so distinct as in Qi» 



specimens of the preceding species befor* tbe com- 
mencement of decomposition. 

II. Ferruginous Fossil Seeds, &c. 
Innumerable seeds, seed-vessels, &c. have been 

found, by Mr. Crow and others, in the blue clay of 
Shepey, in the state of pyrites. Most of these belong 
to plants unknown to our botanists ; the existing plants, 
to which the others seem to approximate, are some of 
those of the warmer climates. 

III. Cupreous Fossil Wood. 

1. Pyritical. — This fossil is distingnishable from the 
ferruginous pyritical wood, by the pyrites being of ra- 
ther a darker colour, but chiefly by the blue or green 
colour which partially pervades the fossil. 

In some specimens, in which the general appearance 
is that of bituminous wood, the metallic impregnation 
can only be detected by the weight of the fossil and the 
blue or green hue on its surface. 

3. Wood converted into carbonate and hydrate of 
copper. — Cupreous wood in this state forms very beau- 
tiful specimens, displaying, not only on its surface, 
but in its substance, mingled with the charred wood, 
the most vivid blue and green colours, with patches of 
the carbonate in the state of malachite. 

The finest specimens of cupreous wood are obtained 
from the copper mines of Siberia. 

3. Wood mineralized by /earf.— Specimens of wood 
containing galena, the sulphuret of lead, have been 
chiefly discovered in Derbyshire. 

The leaves of plants, except those of giamina, janci, 
and of the ciyptogamia, are seldom found in a mineral- 
ized state. The lobes and pinnulse of ferns, as has 
been before mentioned, are frequently found in a bi- 
tnminized state in nodules of ironstone, and in im- 
mense quantities with the remains of gramina and 




succuleot plants in the schistose uid vinty coveringB of 
coal. 

Anion^ the numerous jemaius of plants very tew are 
fouod which agree in their specific characters with auy 
knovva species, and many indeed differ so much as to 
riBOder it difficult to determioe even the genus undeCH 
which they should be placed. ^M 

The leaves of trees are only found in substanc*^^ 
which appear to be of modem formation. Amoog-* 
these are said to have been foimd those of the willow, 
the pear-tree, mulberry-tree, and of several others. 
These have been found in fossil calcareous stone, 
chiefly in that of Oeningen, and in the calcareous tufa 
bordering those lakes and rivers which abound in cal- 
careous matter. Leaves are sometimes found in sand- 
stone which somewhat resemble those of trees, but 
which most probably have belonged to aquatic plants. 

lu the grey chalk, small white ramose forms are found, 
which pervade the chalk, and have the appearance of 
being of vegetable origin. My attention was first drawn 
to these remains by Mr. MantelJ, of Lewes, who, it is to 
be hoped, may be able to present some further inform- 
atiou respecting them in his furthcomiiig work on the 
Fossils of the South Donns. 

Wood, and other vegetable substances, are frequently 
found in clay and limestone in the state of charcoal. 
It cannot always be ascertained by what means this 
change has been effected ; but in that which is found in 
the blue clay, and in other situations in which pyrites 
prevail, the change may safely be attributed to the de- 
composition of the pyrites with which those substances 
had been impregnated. 

Mosses, ConfervtB, ftc. — Roimded pebbles, called 
moss agates, are frequently found on the coast of the 
North Biding of Yorkshire: and Dr. Maccullocb da- 
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scribes them as Imving been fousd on the' shore at Dun- 
glas, in Scotland, containing substances which have 
the appearance of ve^tables. 

Daubenton and Blnmenbach had expressed then 
coDviction of the vegetable origin of these sabstances; 
still many considered them as entirely mineral: btit 
Dr. Maccullocb, pursuing this enquiry with his usual 
xeal and acuteness, observes, that deception is very 
likely to arise in these specimens, from the well known 
metallic arborizations emulating the TegetabJe forma, 
becoming blended with the real vegetable ; and from 
the actual investment of the whole plant with car- 
bonate of iron; but the most common source of de- 
ception and obscurity, in the Doctor's opinion, " will 
be found in the whimsical and fibrous disposition 
occasionally assumed by chlorite, its colour often 
imitating the natural hue of a plant as perfectly as 
its fibrous and ramified appearance does the disposi- 
tion and form of one." All the plants that have 
been discovered in this state of envelopement in 
quartz appear to belong to certain species of the 
cryptogamia class, chiefly byssi, confervse, juager- 
manniEe, and the mosses. The stones found at Dun- 
glas. Dr. Maccullocb observes, " contain remains of 
organized substances of an epocha at least eqnally 
antient with that in which the vegetable remains ibund 
in the fioetz strata existed. As the species ascertained 
by Daubenton have, in all probability, been preserved 
in recent ibrmations of chalcedony," so the Doctor 
thinks that " tliosc which he describes have been pre- 
served in the chalcedonies of former days*." 

The moss agates of the Yorkshire coast appear to 
be of the ancient, whilst other specimens which X pos- 
sess prove the correctness of Dr. Maccnlloch's opi- 

* Geolo^Qftl TraniactioDS, vol. ii, p.511, 91B, 




nion, that lome of tliese fossils are of recent form- 
ation. 

The remarks of Dr. Maccnlloch on the mode in 
which these curious investments were accomplished, 
deserve particular attention. " The remains are, in fact, 
(if I may use such an expression) embalmed alive. To 
produce this effect, we cau only conceive a solution 
of silex in water, so dense as to support the weight 
of the substance involved, a solution capable of soli- 
difying in a short space of time, or capable at least 
of suddenly gelatinizing previously to the ultimate 
change by which it became solidified into stone*." 

Dr. Macculloch describes and figures a congeries of 
tubuli contained in an oriental agate : similar substances 
are found in the pebbles on the Yorkshire coast; and 
in one which I possess the tubulea are disposed in a 
confused radiated form, giving more of the idea of a 
zoophyte than of a vegetable substance. 

A knowledge of the vegetable fossils peculiar to the | 
different strata will, in all probability, open to us coit- 
siderable stores of instruction ; we may thereby learn, 
not only the nature of iLe several vegetable beings of 
the earlier ages of this planet, but may ascertain the 
order in whicb the several tribes were created ; and, 
reckoning upon the considerable advance which has 
been made in our knowledge of tlie structure of the 
earth, and upon the eagerness with whicli enquiries re- 
specting the organic remains of former periods are 
pursued, the attainment of such knowledge, it may be 
presumed, is not far distant. 

At present we know of no vegetable remains of ear- 
lier existence than those which belong to the coal form- 
ation; and these appear to be chiefly derived from 
various grasses and reeds, and plants of the cryptoga- 



' Geological Tnnaacliont, vol. ii, p. 5S2. 
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moos and sncculeDttnbes.many of which arenotknortn 
to exist on the surface of t)ic earth at present. From 
the latter of these the coal itself appears to have chiefly 
proceeded. In the inoiiDtain limestone above the coal, 
and in the different members of this formation eXr 
istiog between this and the blue lyas, vegetable remains 
appear to be of but rare occurrence; Bo that parti- 
culars of such as Iiave been discovered in these sitaa- 
iions may iiimish much useful information, and espe- 
cially with respect to those fossils which are sup- 
posed to have derived their origin from wood. 

It has been assumed lliat wood, or parts of trees, have 
been found in coal and in the accompanying coal- 
measarcs, but some confirmation of these accounts seems 
ts be required. The description of these fossils has ael- 
particular and exact as to yield positive 
iVridence of their original nature; and, as has been 

(eady shown, the instances are by no means infr&- 

'hich the traces, and even the remains of 

itnaes and other succulent plants, had given rise to 

belief of the existence of fossil trees in fliese stmta. 

is opinion may therefore have obtained seeming con- 
Ltion from the ligneous hardness which large plants 
of this kind might have acquired, and which, perhaps, 
might be traced in their mineralized remains. 

The earliest stratlficatioQ in which fossil wood exists 
is not perhaps at present determined ; but it seems that 
the earliest appearance in this island of fossil wood, 
which by its uniformity of character appears to belong 
to a particular bed, is the spathose bituminous wood of 
the blue lyas, as found at Lyme in Dorsetshire, and in 
the neighbourhood of Bath (p. 22). In the next forra- 
oLitm, and particularly in that of the green sand, siH- 
eeous fossil wood occurs frequently. Very delicate 
speeimem arc found in the sandstone, the whetstone 
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of tlie Btnckdown hills of Devonsliire. Tlic specimens 
of fossil wood found in the Portland stone are fre- 
quently of very considerable size, and bear all the cha- 
racteristic murks of wood : these are also siliceous, and 
are often beautifully sprinkled on their interior surfaces 
with quartz crystals. Siliceous fossil wood is also 
found in other situations, as in the sands of Woobum in 
Bedfordshire : it also occurs at Folkstone in Kent, in tliat 
part of the green sand where it approximates to the super- 
incumbent marl, in which it is also found. Traces of 
wood are hardly ever discovered in the chalk itself, and 
so rarely in the accompanying flint nodules, that the 
knowledge of but one specimen, an instance of this 
occurrence, is known to the writer of these pages. 
But in the blue clay. Incumbent upon this immense 
accumulation of chalk, fossil wood, pierced with tere- 
dines, and impregnated with calcareous spar, is ex- 
ceedingly abundant: and in almost every sunken part 
of this bed, and even of tlie whole surface of this 
island, the remains are discoverable of vast forests 
which have suffered little other change than that of 
having undergone different degrees of bituminization. 

By these facts we leam that, at some very remote 
and early period of the existence of this planet, it must 
have abounded with plants of the succulent kind, and, 
aa it appears from their remains, in great variety of 
forms and luxuriancy of size. These, from what is 
discoverable of their structure, beset with seta and 
spines, were not formed for the food of animals ; nor, 
from the nature of the substances of which they were 
composed, were they fitted to be applied to the various 
purposes to which wood, the product of tlie earth at a 
subsequent period, has been found to be so excellently 
adapted, by man. Their remains, it must also be re- 
marked, are now found in conjunction with that sub- 



stance which nature has, in all probability, formed from 
them ; and which, by the peculiar economical modifica- 
tion of its combustibility, is rendered an invaluable 
article of fuel. If this be admitted to be the origin of 
coal, a satisfactory cause will appear for the vast 
abundance of vegetable matter with which the earth 
must have been stored in its early ages : this vast, and 
in any other view useless, creation, will thus be ascer- 
tained to have been a beneficent arrangement by Provi- 
dence for man, the being of a creation of a later 
period. 

Animal Fossils. 

VuB mineralized remains of animals arc found in sub- 
terranean situations, in almost every part of the globe 
which has been explored. The immense number, the 
high antiquity, and the general disagreement of these 
remains with those animals which now exist, give rise 
to the most interesting and important conjectures. 
Correct investigation is therefore demanded : a careful 
comparison of the respective characters of these sub- 
stances must bo made, and the various circumstances 
belonging to their present extraneous situations be en- 
deaTOurcd to be ascertained. 

Zoophytes. — These substances, possessing an animal 
nature under forms approaching to those of vegetables, 
frequently occur in a mineralised state. The inquiries 
respecting them will, for obvious reasons, be first di- 
rected to those which are of the simplest forms and 
structure. 

Sponge is, in its recent state, a polymorphous, 
soft, porous, flexible and elastic body, manifesting a 
small portion of irritability and vitality. It is com- 
posed of fibres of a peculiar substance disposed rather 
in a membranaceous form, blended with minute spicule 
of various figures; the whole connected in a variously 
formed network, and invested by a light gelatinous mattet , 
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Count MarsiHi, who bad t^ most favonr^lc oppor- 
tunities o( exaffiioiag into die nature of this substance, 
; sittisfied, although led to the belief of its being a 
vegetable, that he bad many limes observed a re^olar - 
syfitolo and diastole taking place in some of its more 
circular apertures. But neither M. Peiou nor M. 
Boec have been able to coniirm these observations *. 

With the hope of facilitating the distinction and ar- 
rangement of those sponges which may be discovered 
in a mineralised state, it has been thought advisable to 
give the following table of the divisions of sponges 
which have been adopted, and of the species which 
have been noticed by M. Lamourouxt; adding those 
spcciiic characters which appear lo be most distinctive 
and most Ukely to be discoverable in the fossil speci- 
mens. 

* The following remarka on the nature of tha suI>»IuigR fiierit aUc»- 
tion: — Althoiiel" tlie animal nature of sponge is generally admittcil, n^ cirr 
cnmslance ^idi may serve to illustrate its liistory, and tend to ilkpose nf 
it in itefropcr place in Uicsjslem of nalnrr, slionld b« unnoticed. Tlie 
ftUowing idueruatiaus of Dr. Fyfe nay inJeetf be eansidered u adducing 
vei^ ioipwlMit evideace en (liis iiilyect. Sit Hnmpbtey Davy bad pra. 
cured iodine Aem aevctal at' Uie Sim and utvai, but not from tke alkaline 
matter Dianufaclured at Sicily, Spain, and (lie Ttoquu states, nor dii) 
lie find tliat the asbes of coral or of sponge appeared to contain it. Eiom 
varions eKpetimentfl Dr. Fjfe was enabled to conclude that iodine was 
tioDftned not only to tbe clasi cryplagaoHa, 1>|it ts tbe marine prodnettonB 
af this elsM. Sponge being liowever eiosidered (o bcloeg to the anwial 
world, tbrnii an apparent objection to this coiicki^n. But it must be re- 
membered tliat liuD^ui wafl inclined to regard ^on^ m a vegetable nulv 
stance, and to place it in the class cryptaganiia.subdiviBiou algx ajuaticic i 
but uas doubtful of tbe correctness of tLis atrangenienL " May not tlie 
fact," Dr. Fylc observes, " (bat sponge contains iodine, l)e an argument in 
fevov of tbe opinion of tjiona.>ua,tliat tbismbslanoa properly belongs to the 
ncpttMe world, claas cryptogawa, boat tbe plant! of wbicb lodiue i» oh- 
tainejr' — AccowU ofaome Eiperiment', vuuk with tke noD rfa*cvt»iihi(; 
tkt different SuLalances frva urhich Jodias am be prufHUd. By Aodrev 
Fjfe, M. D. T7ie Edinburgh Philosoplucal Joui-ml, vol. i, p. -^rii. 

t llistoiro des Potypiers CoraHigeucs flexiblts, &c, par J. V. F, 
LaaiouronK, l]>.B.«. Com, ISIC. 
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I. Seseile masses, : 



implc or lobated, cither covering or 
cBvekipiD^. 

. — Large 



flattisb masses, ralhev 
n ; pores larg« ; crevices 
and grooves chiefly beQcaUi. 
H. — lacinulosa. . . — Surface finely porous, downy 
and jagged ; edges ciliated. 

3. — sinuosa. . . . — ^Tissue fibrous and stiff; holes and 
crevices numerous and deep. 

4. — caventosa. .  — Stiff and hard, very cavernous ; 
mammillatcd, and irregularly 
porous. 

5. — eariosd. . . .— R«delyshaped;irregT]larIylobed; 
cavemous, and jagged as if 
eroded. 

tlckmiforms. — Rather gloraerated, and a little 
branchy ; fibres very lax. 

7. — harba. — Fibre shaggy and ratherstraight, 

resembling tlie beard of a goat. 
/asciCHlatus. . — Fibres in fasciculi, terminating 

in pencils at the surface. 
lacera. .... — Terminating in jagged, braachy 
lobes. 
16. — filatnentosa.— Formed of numerous bimdles of 
distinct filaments. 

I 11. — favosa. , .. — Surface mtHnbranaceous ; nearly 

^^^' covered wlQi subangular, irre- 

^^^^ gular cells, 

^^V 13. — cellulosa. . — Beset with subangular cells; in- 

^^^ tcrstial membranes full of 

^^H pores, 

^^v 13. — septosa. . . . — With nearly erect lamellse, de* 

^^B cussating and forming irregular 

^^V 14. — fenestrata. — WithreticulatedfibreSjinunequal 

^^Kr and winding diTisions. 

^^H 15. — crassiloba. .^-Encrusting ; deeply lobed, witli 

^H thick, erect, flattish, conojdal 

^^H lobes. 

^^B ' 16. — tabula. . . . — Flat, ohlong, nearly undivided ; 

^^^1 fujl of pores. 
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Spcclea. 

17. S. placenta. . . — Obliquely circnlar, plano-con- 

vex; rigid, full of pores, radi- 
ated in grooves at the edges. 

18. — byssoides. . . — Flat; formed of distinct fibres, 

and loosely cancellated. 

19. — pulvi7tata. . — Smooth, like a cushion ; rarely 

lobed. 

20. — carbonaria.— Black and mishapen. 

21. — incrustans. — Investing, with a thin crust. 

22. — agaracina. — Compressed, lobed, reticulated, 

and externally covered with a 
downy substance. 

23. — crislata, . . — Flat.witherectanddelicateridges 

growing in the shape of cocks' 
combs. 

24. — domuncula, — Convex, smooth, slightly papil- 

lary, and very cellular. 

25. — ylobosa. . . . — Rounded, iirm, and very caver- 

nous ; the surface sprinkled 
with smooth papillse. 

26. — macida. . . — With white, crustaceous fibres, 

terminating in points. 

27. — panicea. . . — Resembling, in its form, cnim 

of bread ; and composed of 
bundles of fine nee die -like 
fibres, crossing each other. 

28. — papillaris. — Crustaceous; tender, soft, and 

with perforated papillae. 

29. — urens — Very brittle and soft, and in- 

terwoven with very minute 
spines. 

30. — acicularis.. — White, solid, porous and scabrous 

externally ; with fibres in fas- 
cicula^ converging to the centre. 

II. Subpediculated masses, contracted toward their 
base ; simple orlobatod. 

31. S. angulosa. . . — Sides angular ; various, unequal, 
and numerous foramina on the 
edges of the angles. 
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*r 


S.paia. 


— Spatalifona, openings round 
on its upper margin. 




46. 


— ftabelH/ormii 


— Fao-fonned ; elegantly reticu- 
lated, witli superficial undu- 
lating stripes, decussating on 
the disk. 




«. 


-phana 


— ^Finely fibrons, spread fan-like. 




48. 


— casrdMHS. . . . 


— DUated like a fan ; with la- 
meliated wrinkles onboth sides, 
and echinated with spines. 




49. 


— pann&a. . . . 


— Flabelliform, with a cloth-like 
texture. 




50. 


—fismrata. . . 


—Fan-formed, more or less lo- 
bated, and covered with small 
irregular crevices. 




51. 


— canctUaria. . 


— Low, flabelliform, compressed ; 

posed in a trellised form, and 
bristled OD the edges. 
















- 


— lifrata 


. — Erect, compressed, fan-formed 
lobes, with connected tubes; 




P - 




app«r margin romided and set 
with, foramina. 




.. 


— deUoidea. . . 


— Erect ; truncated in Uie upper 
part; (frequently encrusted with 
vermiculie on both sides.) 




£4. 


— tartagmula. 


—Circular and smoothish; con- 




1h< 




cave on one and convex on the 
other side ; with small round fo- 
caraina disposed almostin rows. 




' 35. 


— cpRCTcKcwfeifa.— Snbpediculated, obloug, spa- 








tuliform, with fiilger-fimnGd ap- 








pendices. 




IV. Concave expanded masses; cup or funuel-formed. 




56. 


Si imtatissima. 


—-Turbinated ; soft, tomentous, 
very jagged and porous. 




57. 


— tulml^era. . 


. — With tubuliferous lobes. 




m. 


— stelUfera. . . 


.—Cup-formed, with thickly set 
stelllfonu pores in the hollow 




\ 







 


w 


^^m 


Spiel.-. 
50. 


S. striata 


— Fonnrl-formed, with rough 
longitudinal strife on the sides. 


SO. 


— campana. . 


. — Bell-formed, with lamelloso- 
rcticulated sides. 


01. 


— litrbinaia. . 


— ^Turbinated, narrow and lonj^, 

caTit^echinatcd, 
.— Turbinated; surface smooUi, 


62. 


— vascutum. . . 


C3. 




edge woolly. 


— ui'asstcaTta. 


— Expanded, subfoliaccous. 






lobes large, surface smooth. 


64. 


— cyathina. . 


.— Cyalhiform; with small, scat- 
tered, round openings. 


65. 


— Otaheilica. 


.-Cyathiform; slighfly lobed, 
with longitudinal crevices. 


60. 


— costifera. . . 


. — Turbinated, with longitudinal 
ribs on the sides. 


6?. 


— lahelbm. . . 


. — Labellifonn, like slips of 
paper; striated with longitudi- 
nal thread-like risings. 


68. 


— pociUum. , . 


. — CalJcifonn, with fine pores 
and clefts. 


09. 


— venosa. . .  


.—Open cyathiform, and reticu- 

I'kfArl *^il-h irAin t!L-A nrttifn .lie 






lateu witii veia-iite wuiie, uis- 
tinct fibres. 


70. 


~~ spiirlella. . . 


. —Basket-formed ; reticulated. 


71. 


— bursaria. . . 


. — Wedge-shaped, purse-like, 

mfiTipftprV in n i'nn-fnrm 






72. 


— bilamellata. 


i^<j((iicixi.cu 111 a idii-iuiiu. 

. -^Flabeiliform, terminating in 
two ample straight, parallel 
lamellae. 


73. 


— calix 


. —Turbinated, stipitated ; the 
substance thick and lax, inter- 
nally rather gibbous. 


74. 


— ficiformis. . 


. — Turbinated, apex open. 


75. 


— compressa. . 


. — A compressed cone, \vith lon- 
gitudinal fissures internally. 


V. 


Tubnlous or fistulous masBcs, not expanding. H 


i 


S. lacnosa. . 


. — Cylindrical; externally exca- H 
vated by irregular and winding H 
lacuna;. H 
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1 


^1 


'S. tubffjormis. 


. — Long simple tubes, tuberoi^| 
latcd externally. ^ 


^H 


— Jistularis. . . 


. — Long, ags'''!D*^*'*l> simple 
tubes, gradually enlarging. 


^H 


— plicifera 


. — Approaching to the infundi- 
biliform, with external, tortu- 
ous anastamosiug plicae. 


^H 


— scrobicultita. 


.—Oblong top-form ; Mith une- 
qual furrows and roundish cells. 


^V 


— vaginalis. , . 


, . —Oblong and tubular ; the 
outer surface with rough, fiat- 
tish tubercles. 


^B 


— digitalis. . . 


. — With longish processes, slight- 
ly connected ; the surface mu- 
ricatcd and ragged. 


^M 


— fmllata. . . . 


.— Branclied, tubulous, with in- 
flated nodes, and terniinatiug 
in points. 


^M 


— syph(moides. 


.—Tubes elongated in the form 
of a sj'phon. 


^M 


— colus 


.—Erect, clavelliforni, and tubular. 


^M 


— tubulosa. . . 


.—Full of tubes, branched, erect 
and slender at the end. 


^H 


— muricina. . . 


. — Subrainose tubes, every 
where murieated with acute 
tubercles. 


^H 


— confederala. 


. — Formed of many connected 

tubes. 
, —With many hollow, unequal 

lobes. 
.—Minute, a tube crowned with 


^1 


— inteslinalls. . 


^1 


— coronata. . . 






radiating little spines. 


^1 


— tubularia. . . 


.—Sessile, compressed, porous, 
with longitudinal tubules. 


^M 


— ciliata 


—Conical, bending tube, becom- 
ing smaller upwards, and cili- 
ated at the apex. 


^^M VI. Foliaceous masses; divided in flat, leaf- formed 






lobes. 


^M 


S. perfoliata. . 


.—Plain stalk, with round foli- 
aceous lobes, disposed spi-J 
rally on the stalk.  



■F 


^^^^^^H 


Species. 

94. S. pentialula. . 


.—With erect, rounded, wedge- 1 




formed, loliaccous lobes, very H 


^^P 


porous. H 


^^■to^. — cactiformis. 




^^Hb 


expansions rounded or muria- H 


^^^B 


ted at the summit, and tjmall H 


^^H 


dispersed excavations on one ^M 


^^^K 


 


^^^BS. — rrispnfa. . . 


. — With contorted, bubbly, sup- H 


^^^K 


pcllucid,curlcd, coalescent ex- ^M 


^^V 


pansions, of very fin« fibrous H 


^^^B 


texture. H 


^^^H, — basfa. (panache noir). — Black, fibrose, fron- ^| 


^^^K 


dose-cristatod ; with separat- 


^^H 


ing convoluted folds of loosely 


^^H 


connected fibres. 


^^^n. — lamellaris. . 


—Sessile, frondose, with many 


^^K 


soft, erect, and nearly parallel 


^V 


lamcllie, broadest in the upper 
part. 
. —In soft spahdiform thin plates. 


^^■B. — etidivia. . . . 


^^H 


wrinkled ou their edges and 


^^K 


surface. 


^^MO. ~ urceolus. . 


—Green, obovate, narrow and 


^^■^ 


ragged at the top. 


^^^■01. — mamifleris 


.—Of different forms ; cavernous. 


^■P' 


with conical bending tubes. 


^^^ 


with elevated tubular pores. 


^^BS- —polyphilla. 


—With pediculated fronds ; with 


^^^T 


convoluted plaited lobes and 


^^ 


longitudinal fibres. 


103. — pavonia. . . 


.—With sub-proliferous, roundish 




fronds ; with foramina on one 


^^^ 


side. 


Mm. -scar,Wa... 


.—With foraminatcd expansions. 




dividing inamultitudeofplates. 


^^^K 


lobated, turned, and as it were 


^^K. 


crimped, in various directions. 


^^Ks. — keterogona. 


.-Expansions, so turned as to 


^E 


form imperfect tubes. 


^^B6. — tkiiiroUles. 


.—Many narrow erect lobes. 


L- 


emuliitJDg a muritated crown. 



HH 


r 


\ 


^^v 




m 


^1 


S. wrdwpe/irtfl. 


— Kasiose, nitb ovate iocisedfl 

irwids, with a tow-like in-^ 
cnistation. 


^1 


-^ juniperina. . 


— Ramotie, fronds with tbe fibres 
arianged like a lattice work. 


^M 


— raphanus. . 


.—Substance like tow, and po- 
rous ; with ovate frond-like 
lobes, with longitudinal grooves 
and wrinkles aa both sides. 


^M 


— mesen/crino. 


—With broad lamellte, plaited 
in winding forms. 


^1 


— leporina. . . 


— Frondosc, deeply fringed; di- 
lating and sublobaled towwds 
the apex. 


H 


— laeittiata. .  


— Froadose, with many erect 
aggregated jagged Jyre-forraed 
lamcU*. 


H 113. 


^frtmthlera. . 


, —Slightly ramifying, with round- 
ish, proliferous lobes, the limb 
fimbriated with curled fibres. 


H 


~~ Jimbriata. . . 


. —Slightly ramifying, witb ovalo- 
subtotimd fronds, the limb 
fimbriated with curled fibres. 


^^|. Vn. Branched raasses, pbjtoidal or dendroidal; the 


^M 


iamificatk»» distinct. 


^M 


S. arbmesceni. 


—Ramose ; branches aubcom- 
prcssed ; apeit palmated, digi- 


^M 


— virgultosa. . 


— Braaches roundish ; witfi erect 

twigs, rather pointed. 
.—Base, a treilisse formed of 5 

or (i meshes ; whence rise from 


^^K 


— lOtt^KUSpiS. 


^^1 




6 to 9 strait tong braot^s. 


^^M 




soioetimes coalescingj forming 


^^B 




thin digitations or long points. 


^H lis. 


~ a^Motagtis.  




H 




. —With erect, round, subuitted 
diehotomous branches. 


^H 


— ethidma. . . 


-Witii erect, rigid blanches, all 
ovei muricated. J 





r 


^^^^^B 


Specjps, 






121. 


S. antricata. . 


— Thinly branched; sobataace 
like cork ; branches cylindrical. 


^■122. 




and be&ct with obtuse sbagsy 
tarts. 
— With ramose lobes, lathcr lat- 


— uulpata. . . 






ticed, with compressed pa- 


^^E 




pillae. 


r 


— sfwahfera. 


.—Branches erect, sub-cylindri- 
cal tnbercles, rauricatcd with 
sjricnlse. 


^Vm. 


— carHnoides 


.—Thickly branched; angiilatcd 
branches, with subspinous and 


Hl36. 




Bierabranaccous expansions. 
a. — With comjHBssed, divided and 


— aatarauthiu 


^^Ki 




lobated branches, dilated up- 


^^F 




wards, and longitudinally stri- 






ated. 


las. 


— stritpUata. 


— Plabelliform, flat branches, 
with echinated papillae. 


137. 


— nervosa. . . 


.—Branched fan-like ; nervous 
sab-reticulated branches. 


12S. 




—Branched fan-like; with di- 

ceat ; ecbimrted with pointed 
tubercles. 


12a. 


— abietina. . . 


.—With stipilated, flat, incrnsted 
branches, with acKte papiDa; 
tetmiiiating in threads. 


13l>. 


— el03i^ta. . 


— Snb-ramosc, with a few rather 
cylindrical branches; with very 
hwffoakcd and sub-rcticulated 
fibres. 


131. 


— selagbiea. . 


. — Compressed, ill-formed branch- 
es; widi frequent spinous 
keel-Kke ridges. 


132. 


— asparieon«M.— Bather round, elongated, and  






aculeated branches.  


133. 


— Mspida. . . 


.— BawDse, ill-formed, hispid  
with snbulated jags. H 


IM. 


— serpentina. 


. — Round branches, the smaller B 
contorted in various directions. ^| 


185. 


— ociiittta. . . 


— CtHopressed, roundish, with hi- ^M 
fidaivd trilid ascending Vi^'MV'wVl.- H 
es, w ith cye-UVe o^cuwi^'s. . ^^^^1 



^p 


^ 


^^^^^H 


H 136. 


5. botellifera. . 


.—With erect, tuberculalcd,grooT-H 
cd and ill-formed branches.  


^B 


~ palmata. . . 


.—Branched and palmated ; digi- 
tiform smaller branches, with 
forked terminations. 


^M 


— lanugirtosa. 


—Dlchotomously branched, rather 
compressed previously to being 
divided, woolly, and formed of 
very fine naked fibres. 


^1 


— typhina. . . 


.—Ramose; with round, erect,  
woolly branches. 1 


^M 


— tupha 


, —Ramose ; with cylmdrical ob-  
tnse omcntiform branches. ' 


^V 


^fornicifera. . 


—With flat, small villous ramifi- 
cations coalescing in a vaulted 
lattice. 


H' 


— seniitubuloso 


!.— With numerous cylindrical and  
tortuously divaricating branch-  
ca, some tubalar and pierced.  


^B 


— alicoruis. . . 


—With many stems; branches M 
compressed and subdichoto- fl 
mous; the apices attenuated; H 
the fibres minute. H 


^f 


— daiiiacornis. 


—With compressed porous H 
branches, with clefts on one ^M 
side ; apices palmated. H 


^1 


— mucUgera. . 


—With forked lobes; the last m 
being very long and caudiform.  


^1 


— loricaris. . . 


—Loose branches, narrow like 
straps ; a little compressed, 
divided and irregularly curved. 


^1 


— cancellala. . 


— Ramose, fiabellatcd, and in- 
crusted; with round flexuous 
branches, forming, by coales- _ 
cing, cancella; ; the surface M 
finely reticulated.  


^1 


— stuposa. . . , 


—Ramose, round ; towey and f 
villous ; short and obtuse 
branches. 


^1 


— Imlei/ormis. 


—In a rounded bnsh-like form ; 
the branches rather narrow, 
jaggcdly fringed, rough and M 
sharp to the touch.  


^^^^^^1 


^^^^^^1 





Bi 


r 


tJ^^^^B 


Speiiw. 




^^1 


150. 


S. daOirus 


—Many branches, crowded to- 1 
gether, and by coalescing form- H 
ing cancelisc ; the apices ob- H 
tuse, and rather turgid. H 


^^Kl5l. 


— coahta. . . . 


—Dilated base, inclosing other  
bodies; numerous roundish, H 






compressed branches ; fibres ^M 


^^^^ 




closely applied at the surface. H 


■" 


— faveolaria. . 


.—With elongated, sub-cylindri- H 
cal, coalescent branches ; the H 
apices conical ; the surface un- H 
equal ; having little pits on ^M 
the surface, and being rough  
on the edges.  


^^ 153. 


— macrodaclyla.—With long round compressed | 


^^^^ 




finger-like processes. 


^^ lU. 


— bolryoides. . 


.—With oblong, ovate lobules, 
apices hollow and open. 


^B 13i. 


— radiciformis 


.—With tortuous, dichotomous 
branches, compressed at the 


^B 150. 


— prolifera. . . 


. — Falmated, with frequent divi- 
sions, and distinct finger-formed 
processes. 


^K- 157. 


— ossiformis. . . 


. — White, subramose ; apex 
thickened and jagged. 


^B 158. 


— membranosa 


—With cellulaer membranes, ex- 
ternally muricated. 


^B 159. 


^fulva 


. — Amorphous and subramose. 


^B 160. 


— fioribunda. . 


.—Confluent, with ramose fasci- 
culi; having a chaffy fiosculent 
down, and being obtuse and 
thicker at the apex. 


^B 161. 


— baccillaris. 


— Erect, caulescent; with po- 
rous branches, applied to each 
other. 


r The cjtistence of fossil sponge in tlie transition or | 


in tho 


mountain limcstono has not been ascertained, H 


or in the different beds 


of the lias formation; but the te-  


nuity, 


in general, ut' its substance, and the nature of the  




I 

 
 



matrices in which it haa been sought, may perhaps oc- 
casion its concealment. Of its presence in the several 
oolitic beds, I have not been able to acquire any satis- 
factory information.axcept that in the Portland freestone 
I have seen semi-splia^roidal masses, about eighteen 
inches in diameter, divided into llattish, foliaceous, la- 
ciniated, erect lobes, and which appear to possess a 
spongeous structure. Specimens are sometimes foand 
in the green sand formation, but not so frequently as 
may have been expected : tiie specimens which arc most 
freqacntly found, are, f suspect, those which are ad- 
hn'ent to the accompanying fossil shells. 

The richest collection which is known of these fossils 
is, I believe, that of the gravel pits of the iron sand at 
Faningdoo, where they are found mingled with the 
fossils of some of the early formations. Some of these 
specimens are of considerable size, and are in such ex- 
cellent prescrvatioii as to allow, at least, of their ar- 
rangement under the more comprehensive divisions 
of the geuus. Among the specimens are round and 
cavernous, resembling sp. globosa; pediculated, sub- 
pedicutatcd, lobated and flabelliform, ramous, folia- 
ceous, cyathiform, funnel and ficiform. In most of the 
specimens the structure and form of the animal are so 
obvious, as to raise the hope that the determining of 
their specific characters, and their consequent arrange- 
ment hy some zealous investigator of these inleresting 
relics, may he expected. 

Fossil remains of this substance are frequently found 
in the chalk, and moEit numerously perhaps in the lower 
series of this formation ; but from the delicata texture of 
the membrane of the sponge, and from its cavities being 
filled by the chalk itself, there arc no means by which 
the fossil can be extricated from its matrix. Indeed, it 
freqiwrntly happens that these substances, agreeing as to 
coloiir with the chalk, would exist there nndetccted.birf'j 



by-the groAtti degree of haidncss which it possesses, 
and by the asperities which it presents at the surface. 
They are sometimes pointed out by the strong tint 
which they derive from having sustained a ferruginous 
impregnation ; and in these instances, although a suf- 
ficient separation from Uie surrounding chalk to allow 
the deveiopemd'nt of the form cannot be obtained, yet, 
by their being carefully rubbed down to a smooth sur- 
face, something of this may be discovered, with, ge- 
nerally, a tolerable display of the internal structure. 

The nodules of chalk flint frequently contain the 
silicificd remains of sponge, and in a state which will 
allow  their form and structure to be much more easily 
traced than in the chalk itself. Tbc most common forms 
in which these occur arc oblong ornearly globular ; and 
they are either imbedded in the chalk, or scattered on its 
surface, or in the neighbouring dechvilics. These may 
be frequently found on the Sussex downs, the Gog- 
magog hilts of Cambridgeshire, and, indeed, on or about 
•most of the chalk hills. These nodules appear to have 
been formed round fragments of sponge of different forms 
and structure, and to be more or less filled, according 
to the degree of decomposition and subsequent removal 
which the included substance had sustained after its 
inclusion. In some specimens, particularly among those 
of Wiltshire, which have been collected by the liberal 
encouragement of Miss Benett, a tuberous or ramified 
body, and, in sonic instances, two such bodies, are 
extended across the cavity of the flint, and covered over 
with a fine white powder of chalk and silcx blended. 
These bodiesappcarto be casts in the cavities of sponge, 
the substance of which has passed away. In others 
the substance which had been included appears to have 
been broken down and removed, and its place occupied 
by chalk which has intruded in a pulverulent stale; 
whilst in others the cavity alone remains. Oblong 
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nodules, found on Stokonchurch Hill, and for some 
distance on the Oxfordshire side, very frequently ex- 
hibit apecimens, which, on being broken, display tbc 
structure of the Zoophyte in great distinctness. In tbc 
chalk marl at the foot of the cliff at Beachey head, are 
botryoidal and lamelliform masses, which not only frota 
their external forms, bat Hie appearances yielded on 
their fracture, lead us to the recollection of the masses 
of fossil sponge at Farringdoii, and which, in all pro- 
bability, have been yielded by the chalk marl. 

Fossil sponge of a very fine texture, and in a pulvi- 
nated fomi, is sometimes found investing the shells ac- 
cumulated in the cliffs at Walton and Harwich. 

A flint stone, found on the shore at Dawlish in De- 
vonshire, bears decided marks of its having derived its 
form from the siliceous imprecation of sp. mammillarii. 

Several fossils of the tribe of Zoophytes having been 
noticed in a former work, which, although not possess- 
ing the decided characters of the genus, were still, with 
expressed doubt, placed among the Alcyonia ; an at- 
tempt at a better classification of some of these bodies 
is here attempted. 

The first of these, are those bodies which are distin- 
guishable by bundles of tubuli passing through a spoDge- 
oua substance, and which may be thus characterised. 

Sipfutnia. — A fossil animal, with a polymorphous 
body, supported by a stem proceeding from a fusiform 
or ramose rot>t-Uke pedicle ; the original substaace 
spoQgeous, and pierced by a bundle of tubes derived 
from tlie pedicle, passing through the stem, then ramify- 
iog and termiaating on the surface of tbc body. 

The various spoogeoid fossils, bearing the forms of 
cups, funnels, fruits, &c. described by M. Guettard, 
as obtained from Verest, near Toms and Saiimur, and 
at Montrichatd, in Touraine, and by the Rev. J. 
Towosend, as found in the green sand of the Vale of 
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Pcwsey*, as well as those which are figured, PL IX, 
jSy. 1, 4, 5, 7. 11, 12, 13. PI. ^,fig. 6 and 13, of the 

second volume of Organic Remains, &c. are of the 
same genus. 

Since the publication of the last mentioned work, 
Mr. Webster made the discovery of those interesting 
fossils in the Isle of Wight, which from their long 
seeming stalks, and from their tnlip-formed superior 
terminations, obtained the name of toUp alcyoniaf. 
These fossils decidedly agree in the characters which 
hare been assumed for this genus. 

Soon after the discovery of these fossils, Miss Be- 
nett, whose exertions have much aided this depart- 
ment of Natural History, favoured the Geological So- 
ciety with a suite of drawings, and of fossil speci- 
mens of rarioas forms, but decidedly of this genus, 
whidi had been found in the sand, chiefly in the 
neighbourhood of Warminster. This valuable collec- 
tion is rendered extremely interesting, by the great 
variety of forms which these fossils have assumed; 
cylindrical, straight, ramified, round, obloug, ovoid, 
wide and narrow, short and long, cup or funnel-formed ; 
elongated like a cucumber, as in Organic Remains, 
Vol. II, PI. X, jig. 6 ; tulip-formed, exactly agreeing 
with those discovered by Mr. Webster, and assuming 
also the forms oispongia lurgida, sp, alcicomis iidami' 
cornis, and indeed many other of those forms which 
sponge offers to our observation. Among the most 
interesting specimens are those which are lobated, and 

 The Cbaricter of Mosee, &c. PI. I, Jig. 1, Pi. II, fig. I, t, 3, PI. HI, 
/f. 1,3,3. 

t Geological TransacEiaiw, Vol. II. The imporlioce of Ihia diicorery 
of Mr. Webster will be observed, when it is coiuidereil that the remains 
of tUs aniaial, knowa pcrtiapt only Id tliia formation, big found iu consi- 
derable tiumbera in the Leith Hill of Surrj, in the green sand of Wilt- 
■birc, Devonihire, kc. and id tbe free^tona of Portland, approsimaling to 
the green sand. 
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ill wliich from two to five or six lobes, elosely unil 
together, arc found tipon one stem ; and in one 
men, two steins arise from the same base, one 
which tenninates with three and the other with 
lobes*. 

Flints are sometimes found of a roundish 
pierced internally with niimerous tubules passing in 
every direction, and giving the idea of flie Bint having 
invested a small hispid leafless shrub. It is extremely 
probable that these fossils may have originated in a 
species of this genus, bearing this form, and having 
the tubuli thus radiating through the apongeous part; 
the siliceous impregnation having solidified this pai" 
and left the tubules unfilled. 

It is not to be doubted that, when the specific dia^ 
tinctions of the several specimens belonging to tliis 
genus have been ascertained, the number of Its species 
will be found to be very considerable*. 

,At PI. I, fig. 8, is represented a transverse section 
of one of the stems of a tulip-formed specimen, in 
which the bundle of tubules are shown ; and at fig. 7, 
the superior extremity of the same fossil is given, 
with the numerous terminations of the tubuli. These 
may be also generally discovered on the sides of the 
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« From iIje account given by Misa Benett to llic Geological Society, re- 
specting Ihew fossils, it appears, tlial they are foiiud in the Valley or Com- 
mon of Warminster, in lliereddisljyelloneand, ata deplli seldom exceeding 
two feel, on ibc sides of tLeliills. At Wiiitbnrii near Claytliill, in tbe same 
neiglibourliood, the Rreeu sand conies to llic surfacp, and lliesc fossils.are 
found in it. At Boreham, on the east ride of Warminater, the grey sand is 
iilHiermost, and there, hut most rarely, are fonnd foasih of the same kind. 
'> Tliese fossils,'' it is obterved by Miss Benett, "appear to belong to the top 
uf the land formation, without regard to the sort of sand. The yellow ean<( 
appean to be the grand depot of them: in the green sand, large specimens 
pifdoininale ; but tliose of tlie grey sand arc in a higher stale of preser- 
vation." Tlii'se foBfils were discovered liy Mr. George If arren of Wi 
iiiiostcr, (0 whom Misa Bcnettslatts herself to be indebted f 
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depression or cavity whicli-somotimcs exists in the 
superior termination. 

The existence of these animals appears to have been 
confined to that sea from whose waters the ^een sand 
formation was deposited; no traces of their remains 
being mentioned as found in the strata of any of the 
preceding or subsequent formations. 

Animalisation has, in this genns, proceeded a degree 
beyond that in which it exists in sponge; since, 
added to the spongeous texture, is the bundle of tubes 
^vhlch has been here considered as yielding its generic 
distinction. 

In the fossils next to be examined, a different and 
more distinct kind of organisation is discoverable : tubes 
licre exist also in considerable number, and are con- 
nected by transverse intercurrent tubules. The or- 
ganisation, existing in this animal seems to authorise 
its being placed in a distinct gcnns ; and it is presumed 
that the designation which is here assumed for it will 
not be disapproved. 

MantelUa. — An animal with a fusiform or ramose, 
root-like pedicle, a stem and body formed of tubuli, 
anastomosing in a basket-like texture, with openings 
on the internal surface, 

Tlic mostcommon species of this genus is the fossil 
which has been described by Mr. Mantcll, as a species 
of Alcyonium*. But whilst removing this fossil from 
the genus under which Mr. Mantell had placed it, it 
must be observed, in justice to this gentleman, that it 
had been stated by the present writer, that " although I 
shall in general speak of these bodies as alcyonja, I 
am aware that, when tlieir histories have been eluci- 
dated by the inspection of more illustrative specimens, 
several of them may claim other designationsf." In 

* Deacription of b fossil Alcjonium rrom the chalk ebala, near Lenea. 
TraniaclioDs of the LluiiB?an Sdciel]', Vul. XI, IBIii, l>art It, pagelOl. 
' t Organic Remains of a former Wai'ld, Vol. \l,^a^c&9. 
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coDfonnity with tbis opinion, Mr. Mantell chose to 
speak of thin body as an alcyonium; liis judgment, at 
the same time, directing him to do it with due reserre ; 
fac also " wishing it to be allowed only a temporary ad- 
misaion into this situation, till future discoveries shall 
point out more precisely its situation in the scale 
animated nature." 

He specimen PI. I, Jig. 9, reduced from VoL 
Pi.XI,j5g. 1, of Organic Bemains, belongs to aspei 
of this genus, and appears to have been part of a stem. 
' In this species, it will be observed, that the trans- 
verse anastomosing vessels arc hut few, and smaller 
than those which proceed in a perpendicular directton. 
In &a specimenP/. I, Jig. Iff, reduced from P/. XI, Jig. 6, 
of Organic Remains, the characteristics of the genus 
are more decidedly shown, the intervening vessels are 
much more numerous, and approach nearly in thickness 
to those which they connect. In other specimens de- 
picted in the work just referred to, the characters oiP' 
other species may be perceived ; thoa in Organic Rem, 
Vol. II, PI. XI, Jig. 3, the anastomosing is formed 
by die oblique arrangement of the tubnli ; and in Jig. 7 
oftiie same plate the same effect is produced by the very 
frequent ramifications and inosciUations of the vessels. 
It ia indeed extremely probable, from the appearance of 
numerous imperfect specimens, that the industrious 
collector will be enabled to place many more species 
nnder this genus. 

The remains of this genus arc almost all conJined to 
the chalk; but in one or two specimens, appearances 
observable which lead to the supposition that they may 
have been deposited in some part also of the chalk marl 

Alcyonitea — There are very few animals to which 
cui have access in their living state, whose nature 
structure are so little understood as the Alcyonium 
and hence have arisen considerable difficulties when 
examining them in their fossil state. The definition and 
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(lescriptioQS of M. Laiuouroux, nith Uic observatiou^ 
which he has made ou their structure, are so likely to 
yield useful information in the examination of their 
fossil remains, that 1 feel no hesitation in introducing 
them. 

"A Icyonium. —A polymorphous polype bearing animal, 
formed of a fleshy animated mass, sometimes inert, 
sometimes sensible, and filled with retractile polypi 
which expand on its surface. In the dry state this 
mass appears composed of fibres reticulated and in- 
terlaced at tlie centre, radiating to the circumference, 
and covered witli a finn cellular, coriaceous or creta- 
ceous covering*." 

The number of tenUicula are said to vary in different 
species, but M. Lamouroux only examined the polypes 
of Ahyoniuia lobatum, and found them not to agree 
with those attributed by Bi. Solaudei and Dr. Spix to 
this species. 

In the following catalogue, as in that of the sponges, 
the most obvious characters, and those which are most 
hkely to be detected in the fossil, are particularised. 

1. Alcyonium arboreum. — With papillary pores dis- 
posed in lateral and terminal tuberosities. — Gmelin, 
p. 3810, n. I. 

3. A. pabnatum, — With a simple stem, subramous, and 
papillous at the extremity. — Marsilli, Tab.^V, n. 
74, 75. 

3. A. lobatum, — With a grey, tuberous crust; lobated; 
with numerous impressed pores. — 



. A. mhruM. — Red, soft, and encrusting; entirely 
covered with points or stars with eight rays. 

. A, cydonium. — An oval or elliptical mass, convex 
above, concave beneath, irregularly grooved and 
notched ; cells discoverable if the skin is not injured. 

. A.-massa. — Irregularly shaped. 

• HiatoireilcBPolypiprsCorallijnnca UesibleB, &c. par J- V. F. Umou- 
w^f A. CacD, ISIG, p, SIT. 
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7. A.cidaris. — Fixed, globose, and hard ; excavated by 

tortuous sinuses; tenninal depression large; fre- 
quent, small, subslellated opeuiags. — Donat. Adr. 
p. 56, Tab. IX. 

8. A. vespariuvt. — Fixed, erect, large, ovato-obloi 

apex, obtuse; internally cavernous; many mini 
openings. 

9. A.incrustans. — Lobated; spongio-fibrous 

numerous small substellated pores. 

10. A. serpens.— Fleshy, tape-like; tortuously creepini^ 
with wart-like prominences with subradiated open- 
ings. 

11. A . trigonum. — Carnous, cellular, subtrigonal, cover- 
- ed ail over with small openings. 

12. A.foratum. — Oblong, smoothish ; surface subn 
culated ; foramina rather large and scattered. 



13. A. crihrarium. — Coriaceous, widely incrustiag, 

14. j4. pAaHoi'des.— Pedicle short and thick, supporting 
wide tortuous lobated branches, heaped in a dense 
mass, with small scattered oscula. 

15. A, pyramidale. — Cylindrico-couical ; red and iiesb; 
within. 

16. A. pulmonaria. — Pulpous, olive-coloured and livi< 
compressedly lobated ; covered with very sma 
stellated oscula.~-EHt"jC'oraW. p. 97,n.l,rfl6.XVI] 
b, B, C, D. 

17. A. lyncurium (Orange du mer). — Globose, fibrous, 
yellow, wartcd. — Plane. Conch. Min. 2, p. 
app. 2, p.ll4,n.3; jHarsa.p.82, Ta&. XIV,n. 
73. 

18. A, alburnum. — White, very branched, thin, sub- 
divided, with tubular-terminal pores. 

19. A. pUcalum. — Wide, rounded, lamellifonn, with 

thick lamellse windingly plaited, subcristated, with 
minute scattered foramina. 

A. sinuosum. — Lamellated; erect, thick lamina, tor- 
tuously winding like the folds ofttie brain, with nu- 
merous marginal openings. Spo7igia ? 
A. manus diaboli. — Polymorphous, perforated, with 
obtuse protuberances. 

22. A. diffusum. — Very ramose, diffused and ill-formed. 

23. A. sceptmm. — Long, cylindrical, obsoletely cla-j 
vated. 
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24. A. ensJ/erum.— Long branches, rather flat and bent 
like a sabre. 

25. A.junc&aa. — Very long, roundish, bnt compressed, 

soft branches. 

26. A. quercimtm, — ■Frondose, with flat, winding, lo- 

batc processes. 

27. A. asbestinum. — Stem reddish, nearly cylindrical, 
beset with oblong pores, set in quincunx order. 

28. A. cranium. — White, tuberous, set with jefte. 

29. A. papillosum. — Sessile, incrusting, and variously 
lobated and papillated witb spinous tubercles and 
echinulated interstices. 

30. A. tuberosum. — Tuberous, yellowish: tops often 
subdivided ; set with tubular pores. 

31. A. ficus. — Fig or pear-formed; tuberous, rather 
ovate ; pulpy and livid. — Mars. p. 87, Tab. XVI, 
n. 79. 

I M. Lamouroux observes that there is reason for be- 

lieving that there exists in the Mediterranean two 
bodies of the same figure ; tlie one belonging to 
sponge, the other to alcyonium.' Solander considers 
that figured by Ellis to be sponge. 

32. A. cylindricum. — While and round. 

Lamarck considers this as only being a dctacfaed por- 
tion of a ramose alcyonium. 

33. A. radicatum. — Substance homogeneous, like cork ; 
with very small scattered pores ; base divided by 
many clefts. No bark discoverable. 

34. A geiatinosum, — Cylindrical or compressed, pel- 
lucid and watery within, irregularly compressed 
and branching. — Plane, cd. 2, p. 115, c. ^, Tab. 

^B X, A ; Ellis, Cor. p. 102, u. 5, Tab. XXXII, jig. 
^b dD. 

^^^P In Parkinson's Herbal, be considers it as a 

^Hl sponge ; others have thought it an ulva or sucus. 

I 35. A. pappillosam. — Encrusting, covered with large 

convex papillEE. — Mars. p. 86, Tab-XN, jig. 76-7%. 

36. A. distomum. — Encrusting, with red scattered pa- 
piUas, each witli two openings. 

37. A. gorgonoides. — Ash-coloured, flesh mixed with 
sand; radiated wart-likc cells. — Holander and Ellis, 
p. 18i, n. 8, Tab. IX, jig. 1, 2. 

I 38. A. corriiculatum. — Four stellated pores surrounding 
I a central papilla, with four erect terminal ctesccwte. 
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di). A. siellatnm. — ^Terniinations dMtiBguished by two 
stellated cells. 

40. A.fiumatile. — Encrustingy polymorphous; set trith 

pentagonal tubular pores. 

The following compose the second section of the 
Alcyonia of Lamarck^ who distinguishes them from 
the former by the openings of the cellules not appear- 
ing on the dry specimen. M. Lamouroux considers 
them as doubtful^ and perhaps as intermediate be- 
tween the Alcyonia and the Sponges. 

41. A compactttm. — ^Tuberous, globoso-pulvinate ; sur- 
face smooth. 

42. A. medullare. — Lamarck assumes for this species 
the synonymous alcyonium of ElliSy Cor, Tab. 
XVI, fig. D, d, D 1. 

48. A, testtidinarium. — Elliptical.; rather flattened con- 
vex, spread, slightly reticulated, with many dorsal 
ridges, with slightly interrupted cristse. 

44. A, orbiculatum. — Compressed, rounded, thick; sur- 

face rough and very porous, unequal sized pores. 

45. A. radiatum. — Circular; upper surface concave, 
smooth, folds radiating to the margin; with about 
six conoidal tubercles; lower surfacQ convex, 
radiated with fibrous costee. 

48. A. cuspidiferum. — Sessile, ^rcct, hollow; slit up- 
wards in many long, straight;^ sword-shaped lobes, 
with a surface very slightly porous. 

47. A. granulosum. — Hemispherical, gelatinous, semi- 
peUucid; raggedly grooved underneath; surface 
granulated and wool-like. 

48. A. putridosum. — Ventricoso-globose, somewhat 
pear-shaped; thin at the edges and slightly reticu- 
lated; surface set with tubular openings. 

49. A.purpureum. — Of an intense purple; flattish, car- 
no-spongeous ; surface Smooth. 

50. A. boletus. — Substipitated, clavated ; internally, ra- 

mose l^bres latticed with dilated lamellae; surface 
incrusted, porous and ttiberculated. 

51. A. hohtiforme. — Sessile, simple, rounded ; flat on 
one side, convex on the other ; with small tubercle- 
formed risings sprinkled with small cells. 



Although difficulties may attend the attempt to ar- 
range, by these characters, substances so vagaely formed 
as the aicyonia, especially those which exist in a fossil 
state ; yet it will be found that the above table will 
afibrd considerable advantage to the student of fossils. 
Ho will by a comparison ivith the characters of the 
species as thete given, and by attention to the following 
observations, gain a nearer approximation to the true 
character of the substance under examination, and will 
be frequently enabled to give to it a name and place. 

Difficulties must frcqaently arise whilst endeavouring 
to make the required distinctions in fossils of this kind, 
arising from the iuability which is frequently found 
of ascertaining, in fossil specimens, the nature of its 
textnre ; it sometimes happening tliat no assistance can 
be yielded either by the form of the fossil or liy the ap- 
pearance of its surface. The ambiguity arising from the 
form depends on the fossils of this genus being some- 
times found imder the same specific forms which belong 
also to Spongites, Syphonites, and Mantellites : this is 
particularly the case with the cyathiform and fructifonn 
species, which may be found in all these genera. 

There are therefore four distinct genera under which 
fossils bearing the same general forms may be placed; 
and the characteristic marks of each genus will, in ge- 
neral, be found sufficiently evident on their surfaces to 
mark the situations, which, in classification, each of 
them should hold. 

If a cellular texture, such as would be formed by the 
irregular decussation of membranous substance, can 
alone be traced, without any appearance of tubuli, the 
place of the fossil would appear to be under the genus 
»ponge; but if, in addition to the spongeous texture, 
straight or regularly divaricating simple tubuli should 

E, its place would be under syphonia. If, whe- 



ther spongeous textiire appear or not, simple tubes 
are discovered connected laterally either by anastomos- 
ing or intercurrent tubules, the fossil may be consi- 
dered as belonging to Mantellia ; but should the more 
compact part of the fossil, or its porous surface, dis- 
play the evident labours of polypes, no doubt should be 
entertained of placing it among the species oiAlcyonium. 
This may be instanced, as has been just mentioned, in 
those fossils which bear the forms of fruit : in sponge, is 
Sp. Jictformis ; in syphonia, a correspondent form fre- 
quently occurs; in Mantellia, the fossil figured. Or- 
ganic Remauis, Vol. II, PI. XI, Jig. 3, may be in- 
stanced ; and in Alcyonium, is both A. Jicus and J, cyf 
donium. 

Although M. Lamouroux has not thought proper to 
reject from the preceding table several bodies which 
have been considered as Aleyonia, he is himself of opi- 
nion, that the number should be much diminished: con- 
sidering those only as Aleyonia which are evidently 
the production, and have been the habitation of polypes, 
He accounts for Lamarck having intermingled and 
confounded these animals, by his having too frequentlyi 
judged of them from the dry specimens; but 
opinion that they may be readily distinguished either 
tlieir living or dead state. 

In the recent aleyonia, the polypes or their eel 
may bo always seen on taking them out of the sea ; bat 
notliing similar is discoverable in sponges. In the aley- 
onia not only is that pulsatory motion observable which 
is attributed to sponge, but, in those alcyons which are 
ramified, the branches are sometimes seen to be curved 
and afiterwards straightened again. This is particularly 
observable in A, lobatum. The difference between the 
two animals is also apparent on the examination of 
the dried specimens. On a section^ cither transversa 
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or vertical, being made of dried sponge, no difference 
of snbstauce is discoverable ; from the centre to the 
circumference is the same organisation; but on making 
a section in any direction througli the centre of the 
dried alcyouium, a structure more or less fibrous, 
and a substance more or less grooved, will be seen 
passing; from the centre to the circumference, and oq 
the surface will be fouml a distinct skin or bark-like 
covering, with numerous foramina, some of which are 
hardly percepliblc. These foramina appear lo be tlie 
openings of the radiating fibres, or lubes rather, and in 
some species are very evident- 

To endeavour to trace the fossil remains of AJcyonia 
to the strata in which they were originally iulbted, has 
hitherto been accompanied with but little success: this 
has been partly owing to the incorrect accounts which 
have been given, respecting these and similar sub- 
stances by the earlier writers on fossils : and partly to 
the dilficulty of discovering these fossils when imbedded 
in stone, in the more obvious characters of which 
they are likciy to participate, and thereby become more 
difficult of detection. 

The ftuctiform figures which tlie spongeoid fossils 
fio frequently possess, had obtained for them, to a late 
period, the names of those fruits which it was thought 
they most nearly resembled ; and even when, in a former 
work, the present writer removed these substanceB 
from the vegetable kingdom, he was still unable to 
discover in them such characters as would allow him to 
decide which specimen should bo considered as sponge 
and which as an alcyouium. It is a remarkable cii- 
comstance, and not easy of explanation, that, after nu- 
merous eager examinations mth powerful glasses, he 
has uover seen, to his knotvledge, th^ characteristic 
redialing or decussating fibres of the internal pajrt of 
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the Alcyonium. In the fossils represented, Organic 
lUmaim, Vol. II, PI. XI, fig. 4 and 8. wbere the ap- 
pearance of a cortical sabstance led to the belief that 
B6 substances are of alcyonic structure, and althongb 
the specimen, _^(/.- 4, in particular, possesses such a 
degree of transparency as allows the discovery of or- 
ganic strncture, in that part which is connected with ita 
cortical covering, no appearance of fibres can be dis- 
covered. 

But the establishment of the genus Siphonia, it is 
hoped, will considerably assist in the required arrange- 
ment of this class of fossils: the obvious tubular struc- 
tore ia the fossils of this genua will readily enable the 
student to effect their separation from those of Spongia 
and Alcyonium : and in consequence of this abstraction, 
it will in future be only required to determine to which 
of ^ese two genera the remaining ambiguous fossils of 
ttiis class are to be attached; or failing in thin, to en- 
deavour to detect in them the characters of some un- 
dkscribed genus. 

With respect to the ascertaining of the stratum or 
even the formation to which the alcyonic fossils be- 
long, little more than negative information can 
^ven. It does not appear that they exist among the 
Sypkonia in the green sand; none having been spoken 
of as existing in the rich mines of Warminster, in the 
Portland freestone, or in the Black-down hills of De- 
Tonshire. 

Some fossils, which have been considered as belong- 
ing to this genus, have possessed appearances which 
have led to the suspicion that they had been imbedded 
in some of the strata of Oolitic formation ; but no po- 
sitive evidence has been adduced of their bartng been J 
found in such situations ; nor do any statements appear! 
to have been made of their remains having been detecte<tl 
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B dtty of tile subjacent formations of tyas, mountain 
limealone, &c. 

It is from the examination of the matrix of some 
fbssils apparently of this genus that the conjecture is 
offered that the chalk marie is the stratum (o which 
the alcyonla more peculiarly belong. 

TUhid. A lulxirous, aabgloboie pnlypifer, fibruns within ^ tbe flbreg 
ratber foMlculated ; di varies ting or ratlialing fram Ihe centre to tbe peri- 
pberjr, and glued togellier by a small partloD of pulp; mailer; rella in  
vortical cni9t disposed to fall off. 

Tbe cbaraclerislic diAerence of (liis g«nas, and by wluch it it propowd 
toiopvate it Trom Alcyoiiium, is the diverging, radiating, inttmal fibrea, 
heing collected in laEcicu1u^. 

From the description of this genus and of some of its 
species, there does not appear to l>e any reason for sup- 
2>osing; that it may not be as susceptible of those 
changes on which petrifaction depends, as some of the 
species of Alcyonia are known to be. Fossils indeed, 
Svsembliug in form Tethya lyncurium, (Orange du Mer) 
^figured by Marsillij Donati, and Esper, are not infre- 
<iuent among the assumed fossil remains of AJcyooia. 

Gtodia. A free, cartiose, tubcrifurin polyp ifer, boUuw and empty, and 
'firm aod hard nhen dcy; the outer surface being all over porouii and 
bai OB Ibe aide a scparale circular area, pierced nith larger pores. 

This animal is perhaps described only by Lamarck, 
who has seen but one specimen of it, which he piir- 
cha^d at the sale of the cabinet of M. Torgot, Go- 
vernor of Guiana: nothing has been stated respecting 
its existence in a fossil state. 



Palythoa. — M. Lamouroux has very properij 
a genus for the reception of two animals which I 
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bad placed among the AlcyoDiums, but wbich differ 
frQm tbat genus in manifesting more complexity of or- 
ganisation ; the cavities, which ^e distinct, are divided 
hy longitudinal lamellse, being each appropriated to a 
tiingle polype. 



Palgthoa. — A polypifer, flat, covered witli numerous, cylindrical, united 
niaiaoiillic, of more llian a cenliuietre iu lieiglit, wicli isolated caiitieior 
cellules, almost long ilucliu ally cliambercd, and each cautaining a lingle 
polj-pe. — Lain. 

Sp. 1. P. nammiUoia. — The polypiferona cellulei witb a stellated 
opening.— ,5el. and Etlie, p. 179, n, 5, Tab. I, jff. 4, 6. 

Sp.X, P.Bcetlata. — Rugons msmmilliri opening stellated and radi- 
ated.— $al. nml EUia,ji. IBO, n.fi, Tah.l, Jlg.6. 

A sketch of tliis «<iecies in its recent stale, from Eilit, ia given Plale I, 
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One specimen has been seen by the writer which 
considered as the fossil remains of the second species' 
it possessed the general external characters, and also 
had the peculiar ochraceous appearance which ia attii* 
buled to it by Solander. 

Advancing on the scale of organisation, we arrive at 
that division of Zoophytes in which our admiration 
is excited by the minuteness and elegance of forms, 
observable in their receptacles ; the habitations of the 
animals appearing like minute plants of beautiful forms, 
whilst the animals who formed and inhabit these dwell- 
ings require the aid of the microscope to examine into 
their nature, and oftentimes even to discover their ex- 
istence. These little architects are divided iutu those 
which form their domiciJes of a soft and yielding sub- 
stance, and those which have the property of secreting 
and depositing for this purpose a substance rapidly in- 
durating and acquiring a hardness almost approaching 
to that of stone: the latter aloue require attention here. 
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PoLYFiFERS /orm^d Uke Nit^w&rk. 

Flu8ira*'^Asahmeu^anota^ flexibleylapidefceat polypifer, frondesceiit, 
or expanded in a thin crust, formed by Dumeroui rows of cells, disposed is 
if woven together, on one, or on the two ofHposite svfaces. The cells ses- 
sile, contigaons, adherent, short and oblique; the terminating mouth rather 
gaping, and in some .dentated or ciliated. 

The following are given by Lamarck as fossil ^ecies, but of which the 
genera appear to be doubtful*. 

1. Fl. tesselaia. — Incrosting, with septse rounded forward; cells depressed 
upwards; the mouth small and nearly round. — Desmarets and Le 
Sueur, Bull, des Sc. 1814, p. 5S, PL II, Jig. f. 
Pound on the fossil bodies, such as echinites, belemnites,' &c. of the envi- 
rons of Paris. 

i. Fl, reticulata. — Formed of moderately tiiick fronds with cells on bpth 
sides; the cells long oval ; the septae rather prominent ; and the moiith 
rather transverse.-*-i>es)nare<s and Le Sueur^ Bull, des Sr. IB 1 4, p. 53, 
PL II, Jig. 4. 
Found in the sands of the environs of Valogne, with the baculitcs, 
belemnites, &c. 

3. FL fuadrata. — Incrustuag and radiated, /with cells formed in squares or 

parallelograms. — Desmarets and Le Suevr, BulL des Sc, 1814, p. 53, 
PL U, jig. 10, 
On the cast of a fossil bivalve. 

4. FL crassa. — Incrusting; thick; with septae, prominent, but depressed 

upwards; the cells short 9 a large crescent-formed mouth.— Desmorefs 
and Le Sueur, BulL des Sc, 1814> p. 53, PL II, Jig, 1. 
On a fossil oyster oT Grignon. 

5. FL cretacea.'^lncTus^g; thick; with ovately oblong cells.— Desmorefs 

and Le Sueur, BuU, des Sc. 18 J 4, p. 53, No. 6^ PI. UfJSg* 3. 
On a fossil murex in the environs of Plaisance. 

6. FL utrieularU, — Incrustuig; with rather depressed ovate cells, widest 

behind ; the month small and placed forwards.-oDesmor^s wd Le 
Sueur, BulL dec Sc. 1814, p. 54, PL II9 Jig* Q. 
On fossil echinites of the chalkt. 

In addition to these, M. Lamouroux particularises 
the following: 

7. FL bifurcata. Foliaceous; the fronds dichotomoos, with bifurcated 

flBmmits, and set vnth hexagonal cellules on both surfaces. — Desmarets 
and Le Susur, Bun. des Sc, 18ft4, p. 53, PL II, jig. 6. 

8. Fl. microstoma, — Incrusting; thin ; with oval, slightly convex, indistinct 

cells ; the mouth very small and round, and placed ip the middle. 
Desmarets and Le S^iem'y BuU. des 8c, 1814, p. 54, Pi. II, Jig, 9i 
On the large fossil oysters of Sceaux. 

* Histoire Naturelle desAnimaux sans Vertebres, |^ M. le Che?, da 
Lamarck. 

t Histoire des Polypiers coralligenes flexibles, mlgairement nomm^s 
Zoophytes, par J. V. F« Lanionroux, D.E.S. Caen, 1816. 
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It. CWirpora.— 'A sablapideOus polypifer, btenuill; poroiuj eipUHled In 
ir raiacil in flat, stiff, lobated or ramose, sligblly conTolutcd fhinib, 
bearing celb on tlieir autward surface. The cells, ralber membranom^ 
lolaled, TCiilHcoie, cloBe, rallier projecling, anil confused ; tbe moutli. 
cooitriclei). 

Deamareli and Le Sueur bavc, in the Bulletin des Sciences, already 
referred to, aicertaineil tlie cxtHtence of two fusjil species. 
1. Cell, taegattoma, lacniating; w!th very distinct ovate cells, irTCgiihriy 
heaped togetlier ; the mautli large. Pi, II, fie- 5. 



lucmsting; tvith distinct globulose cells, anil a 



L fossils. 
'S. CeU, glabuloia. 

On chalk rooils. 

The fossil CelUporte are distinguishable from the 
fossil flustrae, by their cells being urceolatcd and irre- 
gnlarly placed, and by the constricted appearance of 
the mouths. 

No species of Tubulipora has been found fossil. They 
might be distinguished by their cells being longisb, 
tubular, and not connected together by any lateral adhe- 
rence ; and by their mouth being round aud regular. 

Neither has any species of the genus Discopora been 
described as seen in a fossil state : they might be distin- 
guishable by their form, which is that of a discojdal un- 
dulated plate, the upper surface covered with numerous 
small, short cells, in quincunx order, the mouth not be- 
ing constricted. They differ from the tubuIipores,'in the 
cells being more sunk and less free ; aud from the celle- 
pores. in having no lobated, convoluted, or ramose ex- 
pansions. 

Eschara also has not been foimd fossil ; its species 
would be discovered by their flat, lamelliform, thin ex- 
pansions, with cellules in quincuncial order disposed 
on both sides, by which they may be distinguished from 
the millepores and resepores. 

Adeona might be placed in tlie same genus as Es- 
chara, but for its peculiar stem, which is sub-articulated 
and covered with a superficial crust, and its leaf-formed 
expansions, which are covered with cellules. 
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Selepora has also thin and flat expansions composed 
of branches sometimes free, bat most frequently anas- 
tomosing in web-work or in fillets. The cells are dis- 
posed only on one side, which distinguishes it from 
the adeonas and escharas. It is not intrusting, which 
distinguishes it from the cellepores. 

A fossil species has been found iu the environs of 
Angers, in small pieces, by M. Menard, which is thus 
described: — Ret. frushdata. In flat pieces, in lattice 
work, with pores on one side. 

Atrtatites, — A IspideouH polypifer, eitiiet incnisting or in > tree idbu 
composed oT many concentric ubles, invoNV'E ^''^'> otl'er. The tablei 
m formed at tubulous, alveolar, prismatic, shorl, canliguous, imd pBrallel 
cellales, connected externally in a net-work. — Lam. 

The greater part of the substances belonging to this 
genus, Lamarck observes, are yet only known in a 
fossil state ; and of these he particularises the following: 

^^ Alvulitei tscharoides. •~Sahg]oboie, tlie aurface webbed witli iliom- 
^f boidal ceIIs^ the margin of Hie cells biporoiis. 

^^ 'FaUDd fo«sil, in the enniraos of Diuaeldorf. In the cnbinet of Clievalier 

K de Lamarck. A aiibglobular trregnlaroiau, aa big as a middling-giied 

apple, formed of nniueroua layer', rallier tiiin, enielepini! each other. 

i. Ah. mbarhicalarU. — Hemiiptierical ; the snrface perforated with 

obliqne lubimbricated cella. 

Foaailift-omtlie environs of Duueldorf, in the cabinet of Chevalier de 

LMnarck. 
Theae are in maiaf a rather large; they are convex, and almost tiifbi- 
nated on one aide; flattened and even a little concave on the otlier ; 
being of irregular hemispherical shapea. Thebeda are of a moderate 
tiiickneiB, the inner onea being the tbinnest; ilie tubes vihich by 
their union form these layers are very much inclined. 
i. Ah, madrcpofcri .'-Oblong, smooth, subramoae, and reticulated on the 
boUow snri^ce.— Gsffldrd. Mem. Tom. Ill, Pi. 56. /. li- 
Foiail, froailheenviranaof Dax, in thecabiaet of Chevalier de Lamarck. 
This dveolite haatheappearauce ofa long, rolled Ibasil madrepore, with 
cella, not prqjectiug as in the Madrepora porites; bat tlie eiami- 
nation of its Interior part discovers a considerable difference, and 
■howB that Uie mass is a compound of pentagonal and heiugona! tu- 
bular cellDlea, placed in layers oD each other. 
4, Ah. incruilans. — Incrnating marine bodies, Ibe outer sorlace reticulated ^ 
the cella priamatic, vertical, unequal, and cloae together. 
Its crust is composed oFa single hyer of closely act tubes; the surface 
presents outwardlya net-work of email, jinequal, pentagonal, or heii- 
gonal mealier. 
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These fossi!s are perhaps not very I'requent in tbia 
island : I know but of two ; one of whicb appears to 
belong to the last species, Alv. incrustans- The poly- 
gonal septa dividing the meshes exist in the cavities and 
pass into the substance of a gravel flint, with the loca- 
lities of which I ttm uninformed. A portion is shown. 
PI. II, ^g. 1. 

The other is of an hemispherical form, and is, coi 
paratively, a very large mass, being more than fiftei 
laches in diameter. It is composed of concentric tables, 
about half an inch in thickuess, involving each other, 
and formed of alveolar, prismatic, parallel and conti- 
guous cells. It was found in a mass of Portland stone ; 
and by exposure to the weather has undergone such 
separations of its external table, as have .shown its right . 
to be considered as of this genus, and probably aam 
j41v. suborbicularis. ^ 

Ocellaia. — A iapidcoiis polypifer, expanded iu a membnuious form; 
TBrioitsly convoluted and rather infuDdibiiliforni ; witli an arenaceous sur- 
faci?, porona ou botli i-idesj pores cylindficai, in quincunx order, witli 
n sulid axis in a raised ceatre. 

These bodies have tlie appearanee of an cschara, or a retcpora ; but are 
diitiogDulied particularly by the solid central axis which is raised to the 
orifice of each pore, and forms there a species of papilla. 

There are bat two apecifis, both of which are fossil. 
1. Ofeflarin nuda.^Infundtbnlifarni, expanded and branchiag !n te 
ways. — fiunwtui Fiiyage au Mont Perdu, p. laS, PI, II, jiy, 1, 
p. 3i5 : Uulletia dea Sciences, No. 47, p. 177. 

Found in the limo-atone of Mount Perdn in the Pyreoeas, 
1. Ocellaria inctiaa, — Conical, involved in Sint. — Gutltard. Man. 
II1,PI.XLI; Ramond,i>^. 11,/^, S; ItalUtiii des Sctcnet*, p. ] 

Found in Artois. 

Dactijlopiire, — A Tapideons free polypifer, of a cylindrically clavated 
form, viitii a perforattoain (lie narrower exCrcmily. The surfaDC reticu* 
lated with iliomboidal meshes, the net-work itself porniis. 

It dilTiirs from reteporo, in being a Idoec, simple polypifer, without tobea, 
tamilicationa or frondescencc. It possesses an opening essential to it. 
Hie net-work is double, interior and exterior, which unite near the opening. 

D, CgliHdracea. m 

1. Fotsil. Eeteporile,— Bjfc Jmimal de Physique, Jvin ISOS. ^ 



FolUMtNATBD POLVFIFERS. 

StOD7, eolid, ind inlemally compact; with peiforBtiiig or lubulnr cclJt 
not fumished with [nmiaEe. 

OvuHtcs.—A slon;, free, ovifonn, or cjliudrical, poljpifcr ; hollow 
within; tlie extremitici generally perforated, and minute porea rcgiilirly 
diflhuid ov^ the surface, 

Koonnnnly asafassili veryamall, not exceeding two millimetres in length. 

The openings are £D9pected to iiave proceeded from injury. — Grignon. 
^.1. O, margarilula, — Oval, with very minute porei. — Grignan. 

SI, O. eJoi^vfa,— Cylindrical i tlie eKtremities Iruocated. — GH^bo. 

LuBufiiej. — A free, ilony, circular polypiTer, with one »ide conveijtlio 

The convex side etriatsd in rayi, with intentiliol pores; the concave 
aide radiated with diverglug rugs and grooves. 
Sp. 1. L, rarfiafo.— Tlie concave side with radiating stria', the convex with 

Fouil.— Gri^on. 

3. L, vTcioliila. — Cnpolo-formed, tlie convex side latticed with 



It resembles in form the cup of an acorn or b 

Foasil, tram Fames and Liancourt. 

It is also found in the green sand of Wiltshire. 



thimble. 
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^^^^P Orbulites. — A free, circular, stouy polypifer; llatlisb; parous c 

^^^Bdde«, or at the mar^n; resembling the nummuUten. 

^^^B Set with minute pores, somelioieg scarcely visible, regularly disposed, 

^^^^■M Dot in a spiral order. 

^^^■^t differs from Lonnlites in having pores on both sides. 

^^^^R- O. marginalu. — With a porous margin ; both sides flat 

^^"' Kecent. 

I t. — complanata. — Thin, liagile, Hat and porous on both aides. 

Fossil. — Grigmn; Gueltard, Mem. Ill, p. *34, Tab. Xtll, fig. SO, 3i. 

3. — Intieutata. — Upper suriace convex, the lower ilaltisb. 
FoMil. 

4. — imam. — Convex on one side, and concave on the other ; lurface 

rather mgoas. 
Fossil. 

5. — macrojioTii. — Ratber flat, with the centre depreased; rather hirge 

pores on each side. 
Fossil. 

6. — piltolia. — Convex on one side and concave on the other; a groove 

ronnd the margin, no pores visible. 
Fossil. 

Datiehtpora. — \ stony, solid, fixed, ramose and rather compressed poly- 
pifer. The pores unequal and marginal, placed on the two opposite edges, 
in longitudinal rows, and in tlic form of sutures; stetlifono ; wart-like 
projeclions aie scattered on the sinface of the branches. 



This gcnns is formed by Lamarck for the reception 
of wbat bas been considered as a millepore, wi/le- 
pora violacea of Pallas ; but whicb from its form, and 
the arrangement of Us poIypifeioHs pores, he thiitka>,i 
requires to be separated from that genus, 

1. Diit. i^Ueta. — Ramose, will) fleloiaiH HHendini; bnucbea saiaotlilj 

conpreased. — Ptllaa. Zaaph. p. V5B ; Eltk atui Sel. p. 140. 
Not kno "  

ItiUkpera. — A itony, internally uM, polymorphow, ramose or fronde»- ^ 
eent polfpifer, pierced by simple, not lameliated |Mite>. 

Tlie ponii cylindrical, and perpecdicular lo tbe aiia or to tite explnw 
•f the pctjipifer; for Uie most part small and *Diiietiiue« not appareat. 
Wilh the polypiftrous pores apparent. 
In thii class are disposed the raHowine species of Lkiiuc(ni,SDt«iiler, & 
M, Squarroia, cempianata, alcicornis, aiprra, tm-ncala, litMi/'cr%9 
jatmala, and rubra. 
I. With Ilie pores aearEely or nolal all apparent. — ( Niillipiim.j 
Among llipse ace plnced, M. infermU, Tacemus, fanciiulata, 
culcareo, and agaricffoTrnt. 

None of these are represented as baTiog been seen in ' 
a fossil state, bat the separations adopted here and in 
the subsequent genera are too important not to be par>- 
ticnlarised, since by an attention to such distinctions 
fossil substances may be traced back to recent ana- 
logues little suspected. At PI. i'K,Jig. IS, is the repre> 
sentation of, apparently, a minnte irondescent fossil 
millepore, from Chippenham. 

Faviuitea, — A stony, simple polypifer, in variom forms, composed of 
pw^lel, prismolic, TaedeBlated tiihe«. The tubes are peDtagaaaland hex*- 
agonal; regnlar or irregulai-; conlignous and rarely arlicntated. 

The Pavosites resemble the honey-comb in appei 
ance. Lamarck describes two species, both fossil. 

S>. 1. F.alteolata. — Turbinated, irrepilar, transTeraely snlcated c 

oQtaide ; tlie tnbules rather large and subfaexagonal; tlie inside of the 
partitiotu striated. — Esp.Si^p. II, Tni. IV. 

TIlis fossil is particularised as being a turbinated 
mass, as if truncated at the summit, its upper suifaca. 
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sIioTving the tennioationsof imeqiialized pentagons and 
hexagons^ appearing like a net-work. The descriptions 
- Agree wiUi the fossil from Dudley, represented Organic 
Remains, Vol. II, PI. VU, fig. 3 and 7, and the fossil. 
Organic Remains, Vol. II, PL V, fig. 9, is pertiaps 
refenible to this genus. 

iliguoBs, RDd hei^eilnl prism*. 

This fossil is very interesting. It differs from the other 
species in the prisms being paralltil with each other, as is 
observed by Lamarck, like the prisms of basalt. In 
the specimen which I possess, the angular tubes are so 
filled with earthy matter as not to allow the discovery 
of the state of the septa. 

Lamarck has thought it necessary to separate T^bi- 
pora catenulata, chain coral, from the genus Tubipora, 
and to place it in a distinct genus, Catentpora, and to 
form a genus, Tubipora, for the reception of T. musica 
only. But, by this arrangement, eight species, placed 
by Gmelin under this genus, besides the fossil species 
radians and ramulosa*, are removed, and no other 
genus proposed for their reception. 

But the chief generic character of these animals, as 
derived from their ascertained structure, is, that the 
animal substance contained in each tube so communi- 
cates with the whole mass by an intercurrent organiza- 
tion, as to render it one connected system ; and, by 
retaining the original arrangement of the perspicacious 
Linnfeus, with a very small chang;e in hia definition, 
the genus will be found sufficiently distinct and com- 
prehensive; and the several species, the structure of 
which is known, will be characterised by the different 
modes of organization by which this communicaticm is 
effected. 
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' OrgamcRcmains, Vol. U,(>. 13,Pl.l, p. IB, P'.IU, j%. I. 



Tiiblpora.—A stony poly[nrer formed by cjlinilricil or oral lubei, com- 
muoicBtiiig laterally with each oilier. 

^, It T. nmcicii.'— Formed by erect, cylinilrieal, parallel, and diitiuct 
gcniculaled tubes, contaicmg an internal tubular organiiatioD, con- 
nected by saall redialing tubuli paasiug through tlie eitcrnni tubes 
•nd the (ransverae plates, by which the tubes arc mpportetl and unileil. 
KeccDt. 
f. T. radjona. — Witli erect parallel tubes, including others, vlitch, by rg- 
diatiug horizontally tbrough the CKlernal tubes, connect the nliole. — 
Orff.Rem. Vol.11, p. 13, Pl.l, /roniispiec*. 
Fossil. 

3. T. cafemilaia. — With erect, oval, parallel tubes, laterally porouB, and 

placed in vertical laminie, nlitch, by anasloinoGing, form a clnin- 
vioA.—Atntm. Ac. Tab. IV, Jig. yo. It ia also represented. Org. 
Rem. PI. Ill, /y. 4, 5, 6. 
Fossil, 

4. T.amllaris. — With very sbort, distant, erect, cylindrical tubes, placed 

in the connecting angles of flexuous vertical laminie. — Mitlep. Serpen: 
Aman. Ac, I, Tab. IV, ^g. S6, 
Fossil. 
b. T. niniulosa. — Foimed of tubes cormected by snb-dicliolamaiis nut 
cations.— Orf. Bxm. Vol. II, p. la, PI. Ill, Jig. i. 
Fossil. 

6. T./aKituIaris.— O. Fabf. Fn. Groeni. -1^9. 
Fossil. 

7. T. mmora,— KoeJmfcr Jt(. Petrop. p. .'374, Tub. X,Jig.S. 

8. T.pinnata.—Pallasel.Zooph.p,2ir, n, 191. 
Recent. 

9. T.peniditala.—0. Fabr. Fn. Graeal. p. 4S9, n. 4S0. 
Recent 

10. ■p._fiabelIarU.~0. Fabr, Fn. Groml. p. 4S0, n. 431. 

11. T.tlelbita.—iaoileer.H,Act.St»ckh. 1788, n. 10, T^.\U,fig. 1. 
Fogail. 

11. T.ftTMa.—Medeer.n.Ad.Slockh.llSS, 4, n. 1, 
Fossil. Org. Rem. Vol.11, p. J6, Pl.ll,fg. i. 

An inteiesting fossil is found among the diluvial sub- 
stances of the Farringdon gravel, which has not hitherto 
been described, and which appears to belong to this 



It is formed of tabes about the size of a crow's quill, 
inosculating frequently at its base ; the cavities of the 
tubes are divided by very closely-set transverse plfites, 
pierced with a small, well-defined central foramen. 
Further opportunities of examining the fragments of 
this fossil are necessary to allow of dotenniiiing whether 



there exists any other communication between the tubes 
besides that resulting from their early inosculations. 
Until then its speci6c characters can hardly be consi- 
dered as ascertained ; but, should nothing contradictory 
te discovered, it may be distinguished as T, anas- 
tomostms. 

This fossil is seldom found in a state which will lead 
to a suspicion of its nature. The broken tubes, for 
they are generally in fragments, have mostly a whitish 
and shelly appearance ; but, on their surface being es- 
amined with the aid of a lens, it is found somewhat 
to resemble that of shagreen skin, and to give the 
notion of its having been covered by the labours of 
some parasitic animalculse : but on examining the sub- 
stance at the fractured ends, it was found exactly to 
accord with the external surface, being composed of 
small, crumbly, rather oblong, particles, appearing 
as if held together by an imperfect adherence. The 
substance of the Tubipora musica being also examined, 
it was found to be of the same construction. 
Lamellated Folvpifers. 

r with unilDlating grooves, 

Laitei.lated PoLypiFERB, uiith ierminal ilara. 

Slulina. — A stony polypifer, fonned of simple thick masses, ccUinatRil 
■n the upppr part. Numerons cylindricnl fuaciculBted tnbei, rontaining 
radiating loniella;, nilh a solid nxts : the solid sljlifbrni axes projectiug 
beyond the tubes. 

St. ecliimilata. — Recent, from tlie Sonth Seag, 

The recent species which Lamarck considers as the 
type of this genus, and which is the only one with which 
te is acquainted, was brought from the South Seas by 
J*erron aud Le Sueur, and furnishes us with another in- 
stance of the astonishing fact of animals whose remains 
are found in the formations containing the reliques of 
animals of the earliest creation; no traces of which 
liave been seen in any of the subsequent formation, but 
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which are now fonnd in a liviD^ state in the aeas of I 
opposite hemisphere. 

Different species of this genns are found in the i 
aition limestone ; in one of these, the fossil is simple, 
of a turbinated or rather of a longish clavated form, 
terminating at its upper end in a round, lamellated star, 
with a projecting style-like axis in the centre, PI. X, 
fig. 4. In another species, a similar structure exists, 
except that instead of the periphery being circular, it 
is angular, and generally either pentagonal or hexagonal. 
In a third species, the fossil is of a compound con- 
struction, being formed by the union of polygonal^ 
chiefly hexagonal tubes. This fossil has a hi^ly orna- 
mented surface; a projecting sharp ridge surrounds 
every star; the styloid projecting axis rises from a 
depression in the centre, and from its sides the sur- 
rounding lamellae ascend with an undulating sweep 
to the acute surrounding ridge; the whole giving tfffl 
each star somewhat of a floriform appearance. A smal^ 
portion of this fossil is represented PI. X. 

Not having the opportunity of reference to the sped 
men referred to by Lamarck, the classification of iheai 
fossils must be indeed considered as conjectural: but fl 
must he observed, that they appear to accord with t 
characters of Stylina ; and that there does not appeid 
to be any other genus in which they can be placed. 

Sarciniila.—\ tfony polypifer, formed id a free, (imple, thick aa 
by tobea nniteti togetlier. Tlie lubes numerous, cjliiidrical, parallel, a 
TerCicil, accomnlatec) in bundles, bj iateniiedialo and transieraescptM.^ 
Badiating tatnclte wilbin tbe tubes, 

Itdifftnfrom tiiUpari 
faaviog na central style. 
1, Sbv. ptrfiiraia, 

Tta (pcoici ii otij known recent. 
8. Sore, orgaitum. 

This ii dearribed as behig fonud recent in tbe Red Sea, Fossil Ep«cinH 
■M alto foond on tlie cowl of the BalUc.— »adf™. Orgamim. Am. i 

Tdb.iy,M-6. 



ts tubes being taraeltaled, and, from %fiNa,9 



CaryophilUa. — A stooy lixeil polyinfer, litDpIc or ramilied i the itiOD 
and branchea ratiict tarbinnteiJ, imd striated loiigUiidinally, each being ter- 
minated bf a cell, radiated in a utellifDrm ligure. 

These substances are separated by Lamarck Irom the 
Madreporae, in which they were placed by LinDSeas, 
and retained by Solander. Their distinctive character 
ia, that their polypiferous cells are really terminal ; the 
extremity of the stem, or of each branch, being ter- 
minated by a single lamellatcd star. 

Under this genus are placed : — 

I, "nKHe wi(b simple atcma, solitary ot fiucicolated. 

( Elth, Tub. XXVm,;!r. J; 



2. Calynlaris. Mad, Ian. Espn: Tab. I, fig. 16. 

FoiUl. 

3. IruBcularU. — Aggregated; willitliick cylinden.entcmally reticu- 
lated and connected by a Umeliated cruel, witli radiating siara aud a 
striated edge. 

Kecent. 

4. Cor. /asciculata. JVud./iucinilaru.— Lin.&l.oiul £lfu, 7U. XXX, 
Well preserved foiail epecimens of tliL-i coral are fanud in tbc irantition 

litncstone of Gothland. 
Fossil. 

5. latreata. Mad. muiicalis.—Eiper. I, Ta&. XXX, fig. 1. 

e. rmuKalvi. Mad. nuiticalia.— Lin, 

Fos^l in the mountain limeatooe of Ireland. 
II. Those with dividad stems or ramified. 

7. fitiwm. Mu4.—Lin. Sal. and Etlit, TaS. XXXII, fig. 1 ; Or- 

ganic Remiriiu, II, Pi. VI, fig. a. 

Fouil in tlia moDntatii limestone of tlie nei^honrhood of Bristol. 

8. «ipi(Ma. Mad. fiesu<)aa.~Sol. and Etlii, Tab.XXXl, fig. S,6. 

9. anthophjllttm. Mad. anthopkgllitea.—Sal. and Ellia, Tab. XXIX. 

10. cBTnigera. Mad, raiBfo, wir.—Egper. I, Tab. X. 

1 1. rarnea. Mad.~Un,Sol. and Eila, Tab, XXXVItl. 

IS. fa/itigiata. Mad.— Sol. and Bttii, Tufi.XXXIH. 

13 imgutoaa. Mad.—Esper. I, Tab. VIII. 

14. tiwuota. Mad. anguUi3a.-~SoI, and ElUi, Toi. XXXIV. 

15. . tarduHa. Mad.— Set. and ElUi, Tab. XXXV. 

TurbinoUa. — 4 stony polypifer ; free, simple, turbinated or cuneiforaied ; 
langLtodinalty striated on the outside ; the base pointed, the tcnninating cell 
stelliformly lomellated and sometimes oblong. 

These bodies are considered, by Lamarck, as dif- 
fering from CaryophilUa in not being fixed or adherent. 
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Lamarck entinierates eight species, all of whicb 
fossil. 

1, . JV-*. paitllata^—Orgaait! Emairu, 11, Pi. IV, fig. 6. 
An interesting specimen of this Bpi-ciea i^ formed by a epallinac t»t^ 
retBloio; saliifaetar]' nmrks nfits origin. 

tarbivaia.— Mad. Am. Acad. 1, Toi. l\,fig.2,S,7, Or^Mia-a 

R/m.ll, Pi.IV, ySf.S, 10,11. 

eyatftoirfM.— Mod. turfriruKa. Am. Acad. 1, Tab.TVjfig.S; Orgmk '■ 

Rtman; U, Pi. IV, Jig. S. ' 

., compreiia. — Orgaaic Remai«i,ll, PI. IV, Jig, 9. 

a'iapa. — Canelfom, anlcaled eKtermlly with longitndiniil nudDlaled — '■ 

grooves i tbe ttar obloDg, witb roagb Iwnellic on tlie side. — Orignm — 

Bulcala, — Cylindricnlly striated ; willi lougiludinnl grooves, Ibe^ 

iuteralices tranavertely striate il. — Grigium. 

CJatiiu.— ClavBtcdly turbinate, Btraigbt, with longitudinal gtntm— ' 

lated and snbdentated stris. — Agin, and Aix-la-Ctapelle. 

 Caryophylliia.'^^Roandab, bat turbinated, willj simple elrin nter — 
Dally.— Oi'ganic Remains, Pt, XIII, fig. 10. 



Cj/elolite$. — A stony free polypifer, orbicular i 
lamellated in the npper part, with a central groOTi 
concentric circnlar lines; one lamellateil star oci 
with anlire, imooth, and very slight lameliie. 
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; flat beneath, with 

ipying the upper i 



1. Cycl. numiamatit. 

a.b. 
S. hemiiphi 



-Mad. porpila; Un. Am. Ac, I, Tab. IV, fig. 1, 




ica—Scheuch.ffe<b. I^v.v.Tab.Xll], fig.T. 
erittata. — Orbicntar; convex and lamellated on the npper i 
with varionsly created, sliglitly decussating ridges. 

eliip(t«i.— Convex on the upper part; atellated by obsolete L 

mcllffi; with an elongated central groove, — (iucit. Mtin. Vol. 111^4 



Ooly known as fossils. 

Lamarck observes, that this last fossil is the largest 
of the known species of this genns, and that its oval 
or elliptical figure is peculiar to it. The fossil here 
described is the same as is figured, Org. Rem. Vol. II, 
PL X, fig. 1, 3, 3, 4, and its nature enquired into, 
p. 113. 

The superior part of this fossil, possessing tbe lon- 
gitudinal groove, derives a smooth downy appearance, 
from innumerably fine fitrias, formed by articulated-] 
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.fibces, whicb, proceeding from the margin of the in- 
ferior surface, pass round every part of Ihe upper 
surface, and terminate in the sides of the central 
longitudinal groove. The inferior surface is nearly 
flat, and is marked by concentric linear ridged and 
corresponding depressions, intersected by numerous 
lineSj radiating from the centre to the circumference. 
The examination of this peculiar organization evinces 
it to be probable that it gave to this animal the power 
of fixing itself, like the remora or sucking-fish; whilst, 
by the opening in its superior part, it alternately 
received and ejected the sea water, the medium of its 
nourishment. 

Supposing the animal laid with its inferior surface, 
on any substance wet with the sea water, the retraction 
of the fibres upwards, about the centre of that surface, 
would produce a cavity and a vacuum between that 
anrface and the surface of the body on which the ani- 
mal was placed : and there would bo obtained such a 
degree of adhesion, that no removal of it from that 
spot could take place, whilst the vacuum was preserved. 
On the other hand, on tlie contracting of the perpen- 
dicular muscular fibres terminating on the edge of the 
inferior surface, the edge would be raised ; air would 
gain access to the vacuum, and the animal be imme- 
diately loosened. But whilst fixed by its inferior sur- 
face, the muscular fibres of the upper convex surface 
would, by their contraction, draw down the wliole upper 
surface, and at the same time widen the central longi- 
tudinal opening, and necessarily expel the contents of 
the ventricidar cavity. The immediate subsequent 
relaxation of these fibres would then occasion the re- 
filling of the cavity ; and thus the alternate filling and 
emptying of the ventricular cavity would be continued. 
The examination of the figure given by Guettard, Me- 
moires, Table XXI, Jig^. 17, 18, confu'ms this opinion. 
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Hie figme given by Scbeachzer, Herb. DUmr. Tab. 
'XlUffig. 1, appears to be a correct representation of 
the second species, C. hemisphiBrica. 

Fungia. — A stony, free polypifer, simple, orbicalar or obloDg ; coiiTex 
9nd lamellated in the upper part, with «n oblong central gn>ove ; con- 
cave and rough beneath. The star single, lamellated, and tubprolife- 
rous, occupies the upper part ; the lauiells are dentated or rough on 
the side. 

The extensive surface which almost every species of this genus pos- 
sesses, formed by a single star, probably the labour of a single animal, 
shows the propriety of placing it in a distinct genus. 

Sp, 1. F, sefni/uRcrta.— -Compressed at the sides, striated outwardly ; the 

edge bowed ; a longitudinal groove, and a short 
pedicle. Fossil. 

2. — compreua. — Indian Seas, 

3. — cifcloUtes. — Indian Setis. 

4. ^patellarit. — &»/. and Ellis, Tab. XXVIII, Jig. M 

5. — agariciformis—SoL and Ellis, Tab, XXVIII, Jg, 6, 6. 

a. — uutaria. , , —Rumph. Amb, VI, Tab, LXXX VIII, fig. 4. 

7. — limacina. . . ^^M. pileus, SoL and Ellis, Tab. XLV. 

8. — ffl/jjo. .... ^Seba, m, Tab, III, Jig. VI, ^ raft.CXIIJfe.3l. 

9. — pileus. . . . ^Rumph. Amb. VI, Tab, LXXXVIII, Jig. 3. 

Fossils of this genus have been found at Steeple Aston. 

Pavonia. — A stony polypifer, fixed and frondescent ; the lobes fiat, 
subfoliaceous, erect or ascending, with stelliferous rugae or grooves 
on each side. 

The stars lamellated, in rows, sessile, and rather imperfect. 

None of the species of this genus have been found fossil. 

Sp.l.Pav. agaricites, ^^Mad.agaricUes, — Lin.Sol,Sf ElLTab.l^Ul. 
2, «.— . cristata. . — Knorr Delic, Tab. A, X. Jig. 1. 

3. lactuca. . —Sol, and Ellis, Tab. XLIV. 

\ boletiformis.'-Mad. Cristata. Ellis and Sol. Tab, XXXF, 

/g. 3,4. 

5. — ditaricata. — Indian Seas, 

6. — pUcata. . . — Esper. Supple. I, Tab, JJCVL 
7* — obtusangla. — Indian Seas. 

8. ' Jrondifera, — South Sea, 

Agarida, — A stony polypifer, fixed, with flat, subfoliaceous expan- 
sions, the upper surfaces only having stelliferous grooves. 

The stars lamellous, sessile, and in rows, most frequently imperfect 
and hardly distinct. 

The Pavonise and Uie Agaricise agree in some re- 
spects; the stars are disposed in grooves or on rugse 
in lines which give Uie first idea of the Meandrinaa. 
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But in the PavoniiB, botli surfaces of the foliaceous 
expansion are constantly fumitihcil with stolliferous 
■wrinltles or grooves, whilst in the Agaricias only one 
surface is thus furnished ; and although, from the fold- 
ing of the expansions, contradictory appearances may 
be seen, the correctness of this observation will be 
ascertained by minute inspection. 

Si>. 1. ^g. c-ACiillata. —Mad.Sol.oadFJli!i,Ti>b.XUl. 
3. — andala. . . —Mail. Sol. and Ellis, Tab. XL. 

3. — impliata. . - Mad. Sal. and Ellii, Tab. XLI, Jig. 2. 

4. — mgosa. . . — South Sea. 

5. — pupillosa. . — South Sea. 

6. — ^inia. , . . . — South Sea. 

7. ~ ei-piunukia.—Miid.piUHs. Es/icr. I, Tub. VI. 

No fossil specimens have been described. 



—A ston; poljpifer, fixed, in n simpla homiepljiEriciiJ o 



Meandrim 

On the convex surface are excavated, open, winding, 
ambulacTse, lamellated on each side. The lamella; are 
transverse and parallel, adhering on each side of hillock- 
shaped ridges. 

The lamellae abut upou the hillock-like ridges : and 
the Ambulacra may be compared to tortuous vallies, 
separated by coiTcsponding hills : the lamellated ridges 
occupy the interstices of the tortuous vallies which holds 
the polypes and thus separates them. 

Meand.lahri'ilhka.— Mad. latn/rinthifa, Sol. and Elli", Tub. 

XI.VJ, fig.S,i. 
rercbri/ormis.—SkatB's Misrel. VJ, Tab. CXVIII. The 

American Seas. Seba Mm. lit. Tab. CXII, 
fe. 5, 6. 
dadalca. . . — Jlfoi d<cdalca> SoL and Ellis, Tab. XLVI, 

pectinaca. . .~Ua. Sol. and Ellis, Ta*. LXVIII, _^. I. 

areoUtCa. . . .~SoL and Ellis, Tab. XLVU, fg, 4, 5. 

cri^a. . . . .— Seb. Mu!.m,Tab.CV III, Jg. 3-5. 

gyroia. . . . —Mad. Sol. nnd EllU, Tab. 11, fig. 9. 

phrygia. . . —Mad. SoLand ElHs, Tab. XLVIII,^. i. 

fi lagrana, . , — Mad.filograna, Gineliti. 
None of these species are mentioned as having been 
found fossil; they are however found in this state: 
some fine specimens are in the BtiWah ^VMScvMa. N 'i\>j 
iti'fal specimens, impregnated mftv«\vta.tV/.,axc vtt.*&iR. 
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collection prescDted by Dr. Nugent to tfie Getriogicid 
Society, collected by hiiu on the Island of Aaiigua, 
with aeveral other siliceons remains of Atlrea, MaA- 
repora, 8cc. 

midhaphora. — A Bton/ poljpifer, flied and incrusting other 
either forming a subglobose, gibbous, or lobated mass, or qwead 
bubfoliaceouii lubes; the upper surface is set nilh little BUN raised 

in pyramids or little mouiiU. 

The stars project and iire conical, or like litcle hillocks; ibe central 
axis is solid, simple, or dilated, surrounded by radiating lamellgt 

In the Hydnophoras, as in the Meandrinse, the raisetl 
cones and little hillocks are the parts which occupy 
the interstices which are left by the polypes between 
them; the polypes existing in the vallies, where thejj 
adhere to each other. In the Hydnophorfe, the cono^ 
as well as thelitUc hillocks, are insulated and circuiit< 
scribed; whilst the hillocks in the Meandrinse are not,. 

The necessity of placing these fossils under a distjn^ 
genus was seen by M. Fischer, of Moscow, who 
tingoished it by the name Hydnophora. Lamarck also, 
seeing the necessity of their separation, formed the 
genus Monticularia for tlieir reception. 

Sp. 1. Ht/dnoph, foUum. Eecent. 

3.  lobotum. Recent. 

3.  polygonalum. llecent. 

4. ^^^-^ mkrocavta.-^Mad. tiesa. Fallal Zoopb. p. 290. Sol. * 

Ell. Tab. XLIX, Bydiaphora Pallaiii, Fisch. 

5. ..-■ "leandrinam. 

C, CuvierL Fossil. Rnsnia Fisch. Rtch. No. i. Tab. I, 

fg-'i- 
7. Molii. Fossil, Russia Fisch. Rech. No. 5, Tab. X, 

a.  Kiiorrii. Fossil. 4 Fisch. Rech. No. 6, Gueltard lU, 

PL KXVn.fg. 3. 

9. Cueltardi. Fossil. Fisch. Xeck. No. 7, Gvettard III, 

Pi.LXIV,/^. 1,4,5. . 

10. Bourguetii. Fossil, Fisch, Rech. No. 8, Guettard III. 

Fl. XLlV,f,g.S,7,a. 
The figures represented, PL lU, Jig. 19, ai, 2a,& dS ; VIII, fg. 40 j 
IX,^, 41 i Sjjig. 4G, in Bourguet's Trait§, belong to this genus. 
The fossils represented Organic Remains, Vol, II, PI. Vi, Jig, 4> 
J'/. %U,^. 1, 3,4,6, 11, 13, UTC also of tbU ^eaus. 
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BcAinopSorOi— A stony polypifcr, lixed, flat, expanded m  Tauttded 
inembra.iie, free and bearing tlie ibrm of b leaf, 'finely strinted oa 
both sides. The upper surface is echinulatcd witli small papiUsj Is 
besides supplied With rose-formed, convex, tubercles, considerably ecbi- 
nated, aod pierced with one or two boles, each coveriDgalamellated star. 

The stars are scattered, circular, and covered ; the lamellx unequal, 
rather coafused, projecting from the bottom luid sides, and partly filllu); 
up tire cavity. 
5^. 1. Echinojih. Rosutaria. Eecemt. Sea of New Holland. 

Ejpleaaria. — A stony polypifer, iued, expanded in a free, foliaceoDS, 
undulated, or convoluted aod sublobated membrane, with unc slel- 
liferous suifncc. 

The stars scattered, senile, and rather distinct. 

Explanaria differs from the following genus, Astrea, 
in its never, like the latter, heaping into a globular or 
hemispherical mass ; but Us expansions, at every age, 
preserving their foUaceous form, and allowing their 
under surface to be seen. The stars are only on the 
upper face ; and are circumscribed, and not plunged in 
wrinkles or grooves. 
Sp. 1. ExpL infundibulum. — Pall. Zocah. p. 333. 

3. mestnterina, . —Mad. Umareiccni. Sol. A Eli. No. 36, 

Tat. XUH. 

3. gemnuicca. . . — Mad. Seabrota? Sol. 4 Ell.p, IM. 

4. aipera. .... —Mad. ofpero. SoL ^ EU. Tat. XXXIX. 

5. ringeui — American Seat. 

6. tristatii —Mad. Acerata? Sol. 4- Ell. No. 30. 

Aslrea. — A stouy polypifer, fised, conglomerated, incrusting other 
bodies, or formed In a subglobose but rarely lobated mass. 
The upper surface set with sessile, lamellated, round or sobangular 

The stars in this genus ar^ circumscribed. The substance is never 
raised in citended expansions, or developed in leares, as in the Eipla- 
naruE, or ramifitHl like tlie Madrepores, 

The stars are in some -separated from each other by intersdces, and 
in others, chough circumscribed, they are contiguous. 

Stars separate, even from their base. 

Sp.l. Aslr. radiata. . . . —Mod, radiata, Sol. If EU. Tab.XViUJg.a. 
3, argus — Mad. Cavernosa, Eip. Suppl. 1, Tot. 

KXXXVn, (Ihe great AstroilesJ 
— annularis. . . —Mad. lumu/arw, Sol. 4 Ell. Tab. LIII, 
fig- 1, a. 
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4. Astr. rotuloia, . • . --Mad. rotulota^Sol. ir ElLTakLV Jig. i-S. 

5. ananas. • . . -^Mad. ananas, SoL 4* EIL Tab. XLVlUfyf* 6* 

6. detrita. . -. . .—Mad.detritaf Etper. SuppLh Tab.XilvJ. 

7. —— porcata. . • . — Mad.porcatafEMper.Svppl.l,Tab. IXXL 

8. — ^ punct^era. . — Jlfa^ie Indian Seat. 

9. — inyriopfWmia. — Mad. Indian Seat. 
10. — — . nderopthabma. — Sea cfNem H oll an d, 

11. pleiadet. . ..-^Mad.pUiadeM,SoLJ^ElLTab.Un,Jig.7,9. 

U. Stellulata. . -^Mad. ttellulataf Set. 4* EU. Tab. Ull,Jg. 

3,4. 

13. — obliqua. , . . — Sea cf Guiana. 

14. — palCfera. . . . -^outh Sea, 

15. — puhinaria. . — 5o«M 5ea. 

Contigaous Stars. 

16. Attr. dipsacea. . . . —Mad, favosa^ SoL Sf Ell, Tab. Lffg, 1. 

17. ''^^faoottu .... —-Mad, favota, Etper. Suppl. I, ra^.XLV, 

18. — detOieulaia. ilfod. itoi/itfula/a, Sol. tf Ell. Tab. XLIX, 

19. vertipora. - - - — /ndtoii Slea. 

SO. d^ormis. - - - - — /ndioit Slea? 

21. reiieuUarit - - - —'Mad.Jaoota. Am. ae. Tab. TV, Jig. 16. Fre- 
quently found fossil. 

St. — oMtta. — Mad, ddita. Esper. Supp. Tab.XLY,Jig.ff. 

S3. reti/ormit. - - - — Reiembles in its network, Mad. retepmraJSoL 

4r EIL Tab. lAW, fig. ^^5^ which, however, 
is a tnie species of Porites. 

S4. — heliopora. - - - — Siwrf* Sea, 

S5. cfiapata. - - - - — /ndtflm 8ra. 

S6. diffluent. - - - - — S^mi/A Sm. 

S7. eahfcuUait. - - — Sm qfNew Holland, 

!28. — - {ii<«rMp#a. - - - — SMtlft Sea. 

S9. «iiiard<rfa. - - - —Fossil; Chignon. 

Glonierated; the snrfhce reticulated; the 
stars snbpentagonal, hollow, cootiguoos; 
very few lamellae separate from the axis. . 

SO. siderea. - - Mad. siderea. SoL ^ ElL Tab. XUXyfig. S. 

31. — — galaxea. - - - — Mad.galaxea, SoL ^ EIL Tab. XLYll,fig.7. 

The corals of this genus will be frequently found in former writers, 
under the name Attrdtet, 

At PL IX, fig. 11, is represented the section of an 
Astrea in calcedony^ from Antigua, by Dr. Nugent. 

PonV€s.«->A stony polypifcr, fixed ; ramified; or lobated and obtuse; 
the outer surface stellated all over. 

The stars are regular, nearly contiguous, superficial or excavated ; no 
margin, or an imperfect one; the lamellsB filamentous, interrupted 
or cuspidated. 
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PbTJltcs resembles both Astrea and Madrepora Hi 
some respects; bnt their stars differ materially. They 
are not at all or bnt partiaUy circamscribed ; their la- 
menn are but iilamentSj like the points of pins, and are 
either tuberculated or cuspidated. The edge of each 
star 18 dentated or echinated, so as to be confounded 
widi the interstices which are often ecliinated in the 
same mamieT. 

Sp. 1 



—Mad. arema 
- —Mad. porilt 
 ~M«d. digiU 



> GvKlin. 

iiti.iEii.Tab.xi.vn,fe. i, 

a.Sol.^E!l.!la, 74, 



mgulala. - 

aitidigitalc 



-Mad. iptngioia > Sat. 4 Ell. No. t9. 



Pocillopora. — A stony polj'pirer, plaiit-runaeil, rainou or lobaie4 1 the 
Mirface bCl witli deep cullules, as if itcooped out, with porous interstices. 

The cells few, distinct, itol lowed into pits, llieedges rarelj prominenr; 
obsuletel; stellated ; the lamella verj nnrruw, sometimei nooei 

The pooillifDrn) shape of the cdl.t, and tlie raai^ins having little or 
no projection, separate this geuus from Madrepora ; and the depth 
SB of the lamelle from pontes. 



q..l 



— iligmala 



^—Mad. dofiu'cti'if J 

—Mad. Bemetia 
— Indiin Ociaa. 
-'SnIkSea, 



Pail. Zoafk.f.33*, Var. A.B. 
Sal.iEa.tlo.7i. 



■urface furnished ( 



cala! F-'p.Suppt. I, Tab. LIV, A, 
J'g- •• 
7. M'uTea.  Mtd. crmlea.Sti. ^ Bll.Tti.Xll,/g. 4, 

Madrt^ora. — A i>tony poljpifEr, (wed, subdendrsidnl, mmiiied ; di« 
I every part with projecting, muricaied celts ; 

The cclli scattered, distinct, cylindrical, tubular, and prominent; 

hardly any stclta; the lamelU of the internal parietes very narrotr. 

Linnfeus and Pallas, it is noticed by Lamarck, gaTO 

the name of Madrepores to all the lameHated polypifers ; 
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io conseqneBce of which, bodies essentially different' 
havebecu classed togetlier. Lamarck having separated 
all those lamellated poljpifers which appeared to bear 
distinctive generic characters, retained under the genus 
Madrepore tliose only which are not found in form or 
iocTustation, and whose substance is divided in plant- 
like lobes or branches, with a surface muricated by the 
sharp projections from stelliform, oblique, subcylin- 
drical, tubular, and slightly laminated cells, and by the 
finely porous and echinulated interstices. 

Sp. 1, Msd.pnlmala.  - - —Mad. muricata, Eaper. Suppl. 1, Tab 
LXXXUI. 

5. Jlahetluta. —American Seat! 

n. emymioio. . . ~Rumpk.Amb.&, Tah. T.XXXVl, jCf . 2. 

4. pitailaginai. - —Mad, nmrraKn, Enp. Svppl. 1, roft.LJV, 

5. pocillifiia.  Indian itrSiHilh Seal. 

6. /oia —Soul* Seal. 

7. abroloHoidei.  —Mnd.maiicala.Sal.^Ell. Tab. LVII. 

B. ctrvicomii. - - —Saba. mus. a, 3hb . CXlV,j;g. 1. 

3 pnlifira.    —Eip. Suppl. 1, Tab. L. 



The celU perforalcd, slightly lamellaicil, or ciliated in their cdg^ 
and placed in rows, transversely or longitudinally. 

This Eepamtion from Madrepores is founded on the celU thus plM 
in rows, having only their niBrgios set with very small plates, ' i 
rather hair-like poitiu, instead of plates projecting inwitrds, 
8p.\. Sfr. S^lM!^la.—M-,H. mmta. So!. ^ Ell. Tab. XXXI, fg. I, ; 
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Oculina. — A stony polypifer, niost frenaeiitly fixed ; ramo 
droidal ; the branches smooth, spread, and for the mo'it part very shorts'* 

The stars, some terminal, the others lateral nnd superficial. 
Although ramified and dendroidal, like the Madre- 
pores, the Oculina; are distinguishable by their sub- 
stance being solid, smooth, hardly at all porous, a 
their stars not numerous, 
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11, ./y- '■■ 
-Mad. ToSfO. Etp. 1, Tab. XV. 

—SeSa Mvt. y, 7oA. CX.fg: !"■ 



PhjeoMal or dendroidal, comiiuned or two &orts of diilinct pahs; 
one a solid, central axis, and ilie oiLcr a fleshj incrUBUiicnt, wbicli 
covers it, and contains the pulypcs. , 

The aiig i^ full, inorganic, eitlier liornj, or in part or entirely stonj. 

The polypiferoua incrustmentconslitutet, after its removal from the 
water, acoriiciform celluliferous envelope, more or \c>i friable. 

Corallium. — A Exed polypifcr, dendruidul, not nrticutaicd, rigid and 
conicifcrou^ ' ' ' 

ThR axis caolescent, ramose, stonj, solid, and Atriated on the mrfRcel 

The cortical p«rt, whilst living, ib soft, fleshy and polvpifcrous ; after 
drying it is hardened and porous, with octovalved celli. 

The propriety of allotting to this substance a distinct genus must be 
evident; it is not articulated, thertfore is not an Isi", with which 
Linnieus bad blended it ; and its stony axis will not permit its being 
placedamong the GargoLiis,as proposed hy Siilander, 
Sp. 1 Cor. Tuhrum, his »ohilis,L\a, — Oorgonia nobilit, Sol. and Ellis, 
Table XIII. 

This substance is very rarely discovered fossil; but 
Scilla states that he found it in the neighbouring hills 
of Messina, in a mineralised state, reduced to iime, 
mixed with echini, shells, &,c. in a similar state. He 
found the coral in beantiful branches as well as in 
iragments; the whole surface deprived of its colour; 
although, in some of the thicker fragments, a purplish 
hue might still be found in the internal parts*. 

Silicified fragments of this substance are sometimes 
found among the Blackdown fossils, showing, by their 
transparency, the beautiful red colour remaining in the 
internal part. 

Melitaa. — A fiied dendroidal polyplfer, composed of an articulated^ 
nodoK axie, and of a permanent corticiform incrustation. 

The central axis is caulescent, ramose, rormc-d of itony substriated 
portions joined by rather spongy and tumid articulations. 

The cortical crust, in a living state, is fleshy and polypiferous; when 
dry, it is thin and cellular, 

* Dc Corporibus muriuis iapidesccntibus, &c. j\ngiislirio Scilla, 
Romse, p. 55, Tub. XX, fg. 1. 
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The Malibens differ rrom the tildes, the rolloning efttm, in the 
ractcr of tlteir arciculalioni, the Joints in the Conner, though atoij 
being "pongy and tumuli but in the latter, horn;r luid cuiitractcd. 

Sp.t. MtL ochraeta.. —hitochriKtu, lAn. Bsland. 

8. — retiftra. . — hit aurauiia. Rip. Suppl. 11, Tub. IX. 

3. texliJortitU. — South Seal. 

4. — coccmea. . —Jim cxcinta. Sol. and Ella, Tub. XII, Jig. S. 

Tbb genus has not been described as a fossil ; but tb 
writer is of opinion that a fossil specimen of one of ij 
species is in his possession. 

Jfii. — A fixed dendroidal polypirGr,compo!ed of a jointed Oiis inA, 
corticlform crust, not adherent. 1 

The Bils ceniral, caulescent, and ramose, formed of stony Mrian 
portions, connected by a conlmcted horny tubstancc. 

He cortical part, in a living state, is fleshy and poly 
piferous ; but separates entirely or partly from thestetni 
on being removed from the water. 

Sp. 1. hit iippiirii. . Sol. and EUii, Tab. Ill, Jig. t-a 

a. tiongeCa. —Etper. I, Tlifr. VI. 

S, dkliotoma.—Esper. I, Tab. V, 

^   tneri'tula. — Seat of Xcbi Hatlaml. 

5. ~~-^ coralloulei. — South Stai. 

It was the disjointed members of some species of tbi 
genus which were found by Scilla in the mountains c 
Sicily, and which he at first believed to be the tibiee ( 
some animal ; but on referring to Imperatns {"Hut. Natj 
lib. 27J, be was soon convinced of Ms mistake, an 
enabled to trace them to their re^ origin*. 

Anlifatli4t,—A 6xcd,subd«ndroidal pa1ypirer,coitipo9ed of a ccDIf 
axis, and a corticlform, fugacious and deciduous crust. 

The axis is flattened and fixed at its base, caulescent, sub-ramoi 
liorny, solid, fleiibte, rather fragile, nod mostly set with nnall itpines. 

The cortical cmst it gelatinous and polypiferoua, coTering thelivii 
.iXTS and bmnohes, and falling off on the remnral of tbe specimen fre 
the water. 

Aniipathet ipiraHs, SoU anil Ellk, Tai. XIX, _fig. 1-6 ; Fall. 
p, SIT; Etpcr. 2, Tab, VIII, may he referred to ss the type of the gem 
uf which seventeen species ha*e been particularised. 

* Oe Corporibus marinis lapidcsceutibus. Tab. XIX. Organic R 
mains, &c Vol. II, p. 72, PI. VUI, Jig. S, 4, 7, P. 



Gorjwno,— A Aied dendroidal poljpifcr, amtpased or  enntial 
■lis BDd a corticifurm crust. 

The utb flatWDCd and (iied at the base, caulescent, ramose, sub- 
striated, solid, horny, and fteiible. 

Ilie cortical t:ruit covering the axis and brancbet, in ihe living stat^, 
is soft, flesh; and poljpifcrous ; in the dry state spongy, porou?, and fri- 
able 1 the (urfacfi piwctd nitb the Hipetficinl or the projrctiag openings 

Gorgoaia reticulata, Sol. anil Ellit, Tab. XVII, will serve as bb ei- 
aniple of this genus, forty-eight species of which have been observed. 

\o specimeui of either of thoae gcneta appears to 
have been noticed in a mineralised state, a circum- 
staoce which, at first consideration, appears difficult of 
explanation, since the axis seems, in general, to be 
snfficieDtly solid to aotborise the belief, that it might 
remain long enough in a subterraneous or subaqneous 
situation to admit of its impregnation with earthy par- 
ticles, previous to its becoming entirely decomposed. 
But on fartlier consideration of the original nature of 
the substance, which does not owe its solidity to tlie 
intermixtnre of earthy particles, but merely to the con- 
d^isation of a homy or membranaceous substance, 
its decomposition, under the circumstances mentioned, 
sboold rather be expected than its prcscrration. 

CoreU&na. — ^Tbe fixed, phytoidal, ramified polypifers 
rangii^ under this genus, have not, as far as have contc 
to OUT knowledge, been discovered in a mineralised 
Ktate : a circomstance which may perhaps be sufficiently 
accooDted for, by their extreme delicacy, and by the 
frequent separations or articolations into which their 
substance is divided. By these circnmstaDoes their 
adlieT«nce together sufficiently long after death to aDow 
of impregaation would be prevented ; although A« 
dease calcareous crust investing their filiform axis might 
appear to be well adapted to admit it. 

The delicacy of structure and the prevalcncy of cor- 
neous membrane in the substance of Pexieiibts and 
Flabellaria seem also to be sufficient to account. <q\ 
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ncillier of these bodies liaving bccu found fossil." T'rom 
similar considerations the remains of the tubulilerous 
polypi can hardly be expected to be discovered in #ij 
mineralised stale.  

Encrini and Pentacrini. — Oor attention is now claimeJI  
by a series of animals rendered interesting, not only by 
their curious forms and extraordinary structure, but also 
by their being among the earliest inhabitants of this 
planet. Hence they are so far aliens of this world, that 
whilst immense tracts of rocks are literally formed of the 
entombed remains of different species in a mineralised 
state, only five or six fragments of the remains of one of 
tlicsc numerous species have yet been discovered in a 
recent state. 

The general characters which embrace the different 
genera and species of these animals are, — an acepha- 
lous animal, attached by a radiciform, subarticnlated 
base, from which arise cylindrical, oval, or pentagonal 
vertebrae possessing pentaphylloidal or stclliform arti- 
culating surfaces and central openings, and forming 
an articulated tubular spine, supporting a pelvis from 
which proceed articulated arms, hands, iingers, and 
tentaculse, forming a body which bears a floriform 
appearance. 

These animals appear to have had a considerable 
range for the seizure of their prey, without possessing 
absolute locomotion ; the peculiar mode of the articu- 
lation of their vertebra affording them a great degree 
of mobility, with considerable security against dislo- 
cation. They have been hitherto classed under two 
genera ; one, the Echinus, with chiefly cylindrical ver- 
tebrae ; the other, the Pentacrinus, with principally 
pentagonal vertcbrfe. 

The Kncrinus has been divided into species, which 
have been hitherto distinguished chiefly by, and nai 
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according to, the characters of the base of the flori- 
form part of the auimal, \rith wbiob the uppenuoat 
vertebra is articulated. 

Sp. 1. The Lily Encrinus, Organic Rcmaitis, Vol. II, 
PI. XIV, has tills part formed of five wed°;o-sliaped 
bones, ossa ianominaia, which constitute the smooth 
circular central part, round which arc disposed five tra- 
pezoidal pieces, ribs. On tlio upper edge of each of 
these is placed au ossicle termed a scapula, and on tbc 
two superior oblique surfaces of this little bone are 
disposed the first ossicles of two arms, each of which 
divide into articulated fingers and tentaculfe, which when 
closed bear a lily-like appearance, and when opened 
and es^panded form a nearly circular net of jointed 
meshes. These, on closing, would secure the prey aud 
direct it into the stomach, which was in all probability 
placed iu the central cavity formed by tlie pentagonal 
base and its superincumbent ossicles. 

The pentagoual base of this animal is represented 
at PI. l^.jig. 1; the surface of one of the cylindrical 
vcrtebriE termed a trochite at PL IX, Jig, 4; and three 
of these conjoined at PI. IX, Jig. 6: when thus united 
they form a body which is named iin Entrochite. 

No remains of this species have been found in this 
island ; but iu Lower Saxony, Westphalia, and parti- 
cularly in Brunswick, they are very abundant : the re- 
mains of the upper part of the animal are sometimes, 
though rarely, found in their conuecledfloriform state: 
their matrix, appears to be a limestone of the iias 
fonnation, 

Sp. 2. The Cap Encrinite. — Differs from the preced- 
ing In being of a more globose form in its lower part ; 
the base, PI. IX, Jig. 3, partakes of the same round- 
ness, and is more simple and plain in its construction 
tltfuijthat of the preceding species; its arms also difier 
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in being uneqnafty and dissimilarly divided. — Organic 
RemtdTU, Vol. li, PI. XV, fig. 9. 

The fossil vertebral remaias of this animal literally 
constitate the rocks, considered as mountain limestone, 
nhich traverse part of Yorkshire, Lancashire, West- 
moreland and Derbyshire ; the remains thus preserved 
forming a most useful and ornamental marble. Bat 
extraordinary as it may appear, althou^ these remaini 
exist to so immense an extent, only one body, with the 
arms, &c. of the animal, has been yet stated to baTD 
been found ; and this was so far imbedded in its matrix, 
as to restrict our knowledge of the strnctnre of the 
annual to the particulars abovementioncd. — Organie 
Remaim, Vol. II, PI. XV, fig. 9. 

Sp. 3. The Thrban Encrinite. — The existence of this 
apecies was only made known by the preservation of 
its pentagonal base with some indistinct fragments, in 
a specimen of limestone, of the earliest formation, 
from Wenlock edge : the superior elegance of Uie form 
of tJie pentagonal base, PI. IX,^. 7, decidedly marked 
this animal to be of a different species from the pre- 
ceding. 

The radical termination or organ of attachment oftfafs 
animal. Organic Remains^ Vol. II, PI. XV, fig, 5, ma- 
nifests a very curious strnctnre ; it terminates in very 
frequent ramifications, which are jointed by mimeroms 
■crenulated articulations, admitting a certain degree of 
mobility. 

The limestone in wlilch the remains of this animal 
are found also contains the remains of madrepores and 
tubipores, particularly of the chain-coral : the antiquity 
of its deposition is manifested by its being repeatedly 
seen alternating with sandstone, above ttie coal. 

*p. 4. The Pear Encrinite (Organic Remains, Vol. 
n, P-l. XVI). TTie radical tenninatioa or organ of ill- 




tacluneDt of this species is of a flat and extended form, 
and possesses a purplish hue. It has the appearance 
of having been covered by several coats of a ligamen- 
tous or cartilaginous substance possessing crenulated 
articniations : from this proceed tlic vertebras, which 
are very thin and finely crenulated, and at their tower 
termination participate with their base in a portion of 
joembranons or cartilaginous matter, which is extended 
over tbem. As they approach their superior termination 
they enlarge rather suddenly, both in widtli and thick- 
jiess, receding so far from each other internally as to 
leave vacuities between them about tlicir centre, which 
is also pierced by a largo foramen. On the uppermost 
of these vertebra; is placed a flattish body divided into 
five compartments, answering to the five separated 
clavicles of the lily encrinite ; and on this, the ossicles 
corresponding to the scapulce, arms, &c. are disposed 
in such order, as to form a pear-shaped body, con- 
taining in its centre a ventricular cavity, and set round 
at its upper part with twenty depressions, from which 
proceeded the fingers of the animal. 

With respect to the geoguostic situation of these 
remains, we obtain the ibllowing information from 
Mr, Townshend, who considers it as a fossil of the 
great Oolite. "Among tlie extraneous fossils, im- 
bedded in the white clay, (on the sinface of the upper- 
most bed, but not in the body of the rock,) the most 
interesting arc tlic Eiicrinitcs first noticed by the Rev. 
Benjamin Richardson, at Burfield, Wiltshire, near the 
summit of the hiU on the southern hanging of which 
Bradford stands; they were next discovered south of 
the river, on the surface of the rock, in the same bed of 
white clay, but more than one hundred feet lower than 
Burfield, and a little elevated above the level of the 
dver: finally, they were traced on the high summit of 
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in being: unequafty and dissimilarly divided. — OrgaM 
Remaint, Vol. II, PI. XV, fig. 9. 

The fossil vertebral remains of this animal literalll^' ' 
constitate the rocks, considered as moantain limestone, 
which traverso part of Yorkshire, Lancashire, West- 
moreland and Derbyshire ; the remains thus preserved 
forming a most useful and ornamental marble. But 
extraordinary as it may appear, although these remains 
exist to so immense an extent, only one body, with the 
arms, &c. of the animal, has been yet stated to hare 
been fomid ; and this was so far imbedded in its matrix, 
as to restrict our knowledge of the stnictnre of I 
animal to the particulars abovementioned. — Orgm 
KematHs, Vol. II, PI. XV, fig. 9. 

Sp. 3. The Turban Encrimte. — The existence of thid ' 
^>ecies was only made known by the preserration of 
its pentagonal base with some indistinct tragments, in 
a specimen of limestone, of the earliest formation, 
from Wenlock edge : the superior elegance of tfie form 
of the pentagonal base, PI. IX, fig. 7, decidedly marked 
this animal to be of a different species from the pre 
ceding. 

The radical termination or organ of attachment of tt 
animal. Organic Remains, Vol. II, PI. XV, fig. 5, ma- 
nifests a very curious stmctare : it terminates in very 
frequent ramifications, which are jointed by numerous 
■crenulated articulations, admitting a ctvtain degree e4-M 
mobility. 

The limestone in which the remains of this anin 
are found also contains the remains of madrepores a 
lubipores, particularly of the chaiU'Coral : the antiqnity 
of its deposition is manifested by its being repeatedly 
seen alternating wi^ sandstone, above the cofd. 

Sp. 4. The Pear FncririHe (Organic Remains, Vf^M 
IT, Pt. XVI). The radical tenninatioa or organ of i 



)f tb» 
•ganUU 







89  

tachment of this species is of a flat and extended formfM 
and possesses a purplish hue. It has the appearanctttJ 
of having been covered by several coats of a ligamen- m 
tous or cartilaginous substance possessing crcuulate4^ 
articulations : from this proceed the vertebrae, which*1 
are very thin and finely crenulated, and at their luwcv^ 
termination participate nith their base in a portion oCM 
membranous or cartilaginous matter, %vhich is extcndedll 
over them. As they approach their superior tcrminaticNBfl 
they enlarge rather suddenly, both in »idlli and tliiclHM 
iiess, receding so far from each other internally as to^ 
leave vacuities between them about their centre, which 
is also pierced by a large foramen. On the uppermost 
of these vertebra; is placed a flattish body divided intft 
five compartments, answering to the five separated 
clavicles of the lily encrinite ; and on this, the ossiclea 
corresponding to the scapulae, arms, &c. are disposed 
in such order, as to form a pear-shaped body, con- 
taining in its centre a ventricular cavity, and set round 
at its upper part with twenty depressions, from which 
proceeded the fingers of the animal. t' 

"With respect to the geognostic situation of thesml 
remains, wo obtain the following information frooB i 
Mr. Towushend, who considers it as a fossil of the 
great Oolite. "Among the extraneous fossils, im- 
bedded in the white clay, (on the surface of the upper- 
moat bed, but not in the body of the rock,) the most 
interesting are the Encrinites first noticed by the Rev. 
Benjamin Richardson, at Burfield, Wiltshire, near the 
summit of the hill on the southern hanging of which 
Bradford stands; they were next discovered south of 
the river, on the surface of the rock, in the same bed of 
white clay, but more than one hundred feet lower than 
Burfield, and a little elevated above tlie level of the 
river: finally, they were traced on the high summit of 
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1. tbc straight encrinite, Pl.VS.Jig. 
organ of attachment, with vertebrre, pelvis, and n 
fying superior extremity ; 3. the bottle encrinite, 
se&siag a utricular form, but divisible in its upper 
portion into parts corresponding mth the clavicles, sca- 
pulae, &c. of the lily encrinite, PL IX, Jig. 13 ; 3. the 
slags-horn encrinite, PL IX, Jig. 14, in wfhich the arms, 
Sec. proceed directly in a ramose form, from the trunk 
of the animal; 4. the clove encrinite, (caryopkillus 
lapideus of Lhwydd, and other oryctologists) PL IX, 
Jig. 15; 5. the digitated encrinite, distinguished by the 
extraordinary manner in which its spines or arms are 
connected by numerous digitated processes ; the oval- 
spwted encrinite, and many others whose forms and 
characters seem fo mark them as closely allied to, 
not actually belonging to this family, 

The Petitacrimts was an animal with a pentagoi 
articulated, vertebral coliunn, from the superior part 
which, from five bases, proceeded as many articulated 
tarns, speedily dividing into ramilications, closely beset 
with jointed fingers, bearing much of a plumose appear- 
ance. 

The form and structure of the fossil remains of ffie 
different species of this genus plainly show that the 
animal possessed similar powers of seizing the sur- 
rounding objects of its prey, as the cncrinus, but on 
a wider range. 

The fossil vertebra; of this genus are small, flat, and 
generally pentagonal, stelliform stones, ornamented on 
both their upper and under surfaces with iive petal-formed 
figures, from the supposed resemblance of which to five 
lilies the name of the genus, pentacrinus, has been de- 
rived ; these form, by their union, asterim columnares, 
or columnar star-stones, being parts of the pentagonal 
spine; in the figure of which, as well as in the forms of 
the markings of the vertebrae, considerable differences 
vcciir in different species. 
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On tbe upper extremity of the spine are disposed tbc 
parts which form a pelvis, being in all probability the 
ventricular cavity, and those parts also which give 
support to the limbs. As the nse of these parts is 
more obvious in this genus than in that of tbe encrinus, 
an excuse will be more readily admitted for adoptuig 
for them those terms which are applied to the supposed 
corresponding parts in the more perfect animals. 

On each of the five sides of the upper end of tbe 
spine, PI. IX, Jig. 16, three pieces are disposed, the 
largest of which fa) performs the office of scapula, its 
upper cotyloidal surface receiving the first bone of the 
arm fcj : on this is placed the second bone fd), the up- 
per part of which is divided into two obliquely disposed 
surfaces, on which the two first bones fej of a new 
series, as of the forearm, are articulated, and which first 
dividing subdichoiomously afterwards give out innume- 
rable articulated fingers. Firmness appears to have been 
given to this arrangement, by tbe interposition of a small 
body, b, between each scapula, which appears to per- 
form the office of a clavicle by retaining the scapulae 
in connection with the trunk. At various distances, in 
diflerent species, jointed vertebral processes are given 
out from the spine, apparently for the purpose of aiding 
the fingers in seizing and retaining the hold of dif- 
ferent substances- As there is reason for believing that 
tbe jointed spine was of considerable length, and as 
the fingers were evidently capable of being fully ex- 
panded, the range of the animal, though fixed at one 
extremity, must have been very extensive. 

There are undoubtedly several species of this genus ; 
but from the smallness of connected specimens, and 
from their being often rendered indistinct by their being 
imbedded, and from other circumstances, the necessary 
distinction and separation are but seldom capable of 
being made. The fossils of this g^nus, however, which 
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are found in Dorsetshire, manifest (;baracters sufficical 
important and determinate to be assumed for specij 
distinction: it is to tills fossil I pTesnmed lo give ^ 
name brtarean pentacrinile, remarking that it was dt 
ractfirised ljy its numerous and widely comprehenoii 
anna, &c. and by its long jointed ami-like spinous pc 
cesses given olT from every side of each vertebra. , 

The fossil remains of this species are partieul 
abundant in the Cliffs of Lyme and of Charmouth j 
Dorsetshire. The remains of other species disdnguiid 
able &om tliis by the vertebml processes being givi 
off, not from every vertebra, but at certain distance 
are fonnd in the lias in different parts of Glouc^i 
terdiire, and in the more north-eastern parts of U 
Island; but the discovery of more perfect specim<q 
than those which are at present known will be t 
sary to be obtained, before the particular characters ^ 
the species can be ascertained: more also is requiif 
to be known respecting the fossil of M. Hiemer, spolu 
of in p. 25ti of the second volume of Organic Remaioi 
before it can be considered as being of a distin^ 
species. 



Whilst this part of the present work was in the hand 
of the prints', I bad the gratification of receiving Mi 
Miller's Natural History of the Crinoi<1ea or Lily-shapq 
Animals : the pleasure whicli I experienced in coutca^ 
plating the scientific and successful enquiries of ti^ 
gentleman, in subjects on which, as a student, I hfw 
myself toiled, led mc to hope that, by pointing out tb 
importance and extent of his discoveries, I should dil 
fuse pleasure among my readers, and, by giving them i 
glimpse of the treat there prepared for them, render tht!^ 
eager to partake of a banquet so rich and so cheap, 
coutakung fifty iUostnitive lithographic plates. 



h (bisworic tbe numerous and interesting AnimBls of^l 
fbrtner worlds, which have been loosely mn^ed as &t> ( 
criuites and Pentacrinitos, arc clas,^ied as the tuemben 
of one distinct and pocoliar family, distingnished as 
— Crinoidea or Lily-ell aped Animals. The members 
or this family are placed under four principal divisions, 
comprising nine genera, each containing severai species, 
urith most of which we had hitherto been but imperfectly 
acquainted, and of some entirely ignorant. 

I. Articolata, in which joints forming the superliH 
cnp-like body of the animal articulate to each other, 
are divided into three genera :— i . Apiocrimtes, the pear- 
like lily-shaped animals, dividing into two species, 1. 
^. rotundiis, and, 3. Ap. elliptiCHs. ii. Encrinites, 
the true lily-shaped aiumal, of which Mr. Miller knows 
but of one species, 1, Enc. monili/ormis. iii, Pentacri- 
nites, five angled lily-shaped animals, comprising five 
species, 1. Pent, caput medusa. 2. Pent, briaraug. 
8. Pent, subangularis. 4. Fenf. basaliiformis. 5. Pent, 
tuberetdatus. 

H. Semiarticolata, in which the plate-like joints, 
which form the cop cootaiaing the viscera, articulate 
imperfectly with each odier, furnish but one genus, 
I. Poteriocrinites, a vaae-iike lUy-shaped animal, one spe- 
cies of which only, 1. Pot.crassus, will serve as (be type 
of Hie generic character; the other species, 2. tenuis, 
having its plates adhere only by sutures and not by 
mtticnlations, may be considered as forming the transi- 
tion to ttienext division. 

m. Inarticulata, in which the plates adhere by 
sotnres, lined by muscular integument. These are di- 
vided into, 1. Platycriniies, broad-plated, lily-shaped 
animals, in which five broad plate-like scapulas proceed 
ftom a saucer-shaped pelvis, fonned of three unequal 
pieces. The species are, 1. Imvis; "i.rugostts; 8. tit- 
herculatus; 4. granulalus ; 5. striatus; 6. pentanguUtris. 
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Cyathocrinites, cup-like, lily-shaped animals, lyitli a 
saucer- shaped pelvis of five pieces, on which are placed, 
in successive aeries, live costal plates, iive scapolse, 
and an intervening plate ; IVom each scapula proceeds 
one arm liaving two hands. Sp. 1. planus, 2. tubercula- 
tus, 3, rugosus, 4. quinguangularis. iii. Actynoerinites, 
radiated, lily-shaped animals ; the pelvis formed of tbreo 
plates, OQ which live first costats and one irregular cos- 
tal adhere ; succeeded by second costals and Intercostals, 
and the scapula;, from whence five anns proceed, each 
forming two hands, with several tentaculated fingers, 
i^. 1. Triaconla dactylus ; 2. polydactylus ; 3. IcBvis. 
IV. Rhodocrinites, rose-like, lily-shaped animals, pelvis 
fonned of three pieces supporting five square plates, in 
the spaces of whose lateral bevelled angles are inserted 
five heptagonal first costals : from the scapulae proceeds 
an anu supporting two hands. There is only one spe- 
cies, 1. R. vervs. 

TV. Coadunata; the joints of the pelvis anchyl 
ing to the first columnar joint, i. Eugeniacritaies, 
clove-like, lily-shaped animal, of which but one spe- 
cies is known, 1. £, quinquangularis. 

Fossil pentagonal plates an; frequently found in chalk, 
which arc sometimes connected, and form a body of a 
marsupial form : considering these remains as belonging 
to an animal of the family of the enciinites, I introduced 
them in Organic Remains, Volume II, Table XIII, 
jig, 24, as portions of the tortoise encrinitc, deriving 
its name from its plates. Since which, Mr. Mautell, of 
Jjewes, has investigated the remains of this animal with 
so much care, as to have ascertained it to have been 
an onattached animal, and without a column : from its 
purse-like form Mr. Mantell has denominated the fossil 
Marsupites. An interesting account of this fossil may 
be hoped in the work of Mr. Mantell on the Soutb 
Do%vn fossils; a work, which, considering the ingenious 
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author's a)>iUHe3 and advantageons situftHon for the fl 

pursuit of these eoquirics, may be expected to yield 1 

considerable gratificatioQ. I 

The observations of Mr. Miller, on the geological distri- I 

1>ution of the Crinoidea, are highly interesting ; and I am I 

pleased with the opportunity of pointing out to the stQ- I 

4leiit the lociUities of the different species from Mr. ' I 

Hiller'a work ; and to add, that the localities of the spe- ' I 

cimens which I possess, serve to conlirin these impoi- 1 

ta»t observations, and to encourage the opinion that the I 

different genera and species of this family have com- I 

snenced and terminated their existence at different I 

periods. ' I 

Cyathocrinites rugosus is found amongst the earliest ' I 

traces of organic remains, imbedded in the trak-'I 

SITION LlMERTONB formation, in Shropshire, Here-' I 

fordshire, the Islands of Oeland and Gothland, and is m 

Dolecarlia. C. quinquangularis occurs in the magnesian 'M 

Trariety of the mountain limestonb, at Clevedonj M 

and in mountain limestonb, at the Black Bock, near** 

the Avon. ^ 

Pofmocrini'ejcrtMA-usisfoundintheMAGNBSiAN bedB^ 

op mountain i.iME$TONB,Clevedon; andinMOUNTAlM 4 

LiHR, at Bristol; and P. tenuis, in the mountain lim^A 

of Meudip and of Bristol. ^ 

PIatycri7iitesl{evisocc\iTamtbe mountain limbstoNII 'M 

of Mendip, and in the Black Rock, near Bristol, Dublio^ 

and Cork. P. rugrosus, in mountain limestone of Men-^ 

dipandCaldy Island. P. tuherculatus, in mountain^ 

LIMB strata. P. striatus, mountain limestone, near 

Bristol. P.pentangularis, mountain LiMESToNG.Bris- 

tol, Mendip, aod Hitchel Dean ; and in the transition 

LIMESTONE, Dudley and Dinewaur park. 

Cyathociinites planus, in mountain limestone, 
CleTedon. and Black Rock, Bristol. 
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C. taberciilatm, in MOt^iTAlN limeKToni!, Dodtey ^ 
V. rugosus, in transition limbstonf, Shropshhi 
Herefordshire, the Islands of Ochind and GotMw 
and in DalccarJia*. C. qwn(ptaitgulati», in magn^^- 
91AN L1NC3T0NS, Clcvedon, and mountaik limk — 
STONE, Black Roek. 

Actitioeriles (rittconta dactyles, in moiintain LiMlt 
STONE, in CraTcn i» YorfcsWre, the Mendip-WWs, 
Bjacb Rock, BfiBtol, A. polydactylus, in moupftaiIP" 
mAbstome o( the Mcndip'hills aixt Catdy ltAan4. 
A. Itevis in' MOUNTAIN limestone of Mitchel Dean, 

Rhodocrinites. R. verus, transition LrMEeTONH, 
Dudley, mountain limestone near Bristol, Mo w tfip - 
hilk, and Mitchel Dean. 

It appears that all the precediog remains occwt in 
the trsingition, the mountain and the ma^nesion tnne- 
stone deposits, "where," as Mr. Mille? observes, "thef 
are lost, (as fkr, he says, as 1 have been able to ascc^ 
tain) and make room for the different species ot Psn- 
tacr'mites, whrcfc may be traced through the beds of tbe 
lias, oolite, and chalk: and of which one species, Hit 
peMacrinus caput medus/e, has conHnued from the fonn- 
ation of tile lias to our times, and is now met with; 
though very rarely, in a recent state." 

The Apiocrinites rotundus \a only found adhering to 
a bed of the oolite formation, and the Apiocrinites elUp- 
ticus in chalk. '^ 

The radiated Ethinodermata. — The first section fld 
animala under this division contains the Sttlleridis, di^^ 
tinguUhed by tlieir possessing a coriaceous skin, not 
irritable, bat m<yvfiable in several pout9 ; the body do- 

* II wM tlie body of this animal wliicli I eaw ta Mr. John Ibwkei'a 
OiUectioti, and wliiuli, frain its general fuiin, and lUe li^iuc of iU plates, 
I coutidereil as l.ii'loiigiDg to llie lorluise eBcrJuilc, ur llie iiiaifiijnlv of 
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pressed, wider than long, with radintiajj; marginal an- 
gles or lobes, more or less mimcroufi twA stoveabie. 
They arc furnished with spines, which aro fixed on 
moveable tabercles; and io some of Hie genera of 
this section there exists on the bitek, opposite to Uie 
ffloatii, a short tubercle, or a reticniaied disk ; but it has 
aot yet been ascertained what office this pait performs. 
The mouth of these animals is surrounded by five little 
ossicles or granular substances. 

This family in divided, by Lamarck, into foar'getiera: 
— ^L Comatula; 2. Euryale; 3. Ophiura; 4. Asteria. 

Comatala—Xn orbicular, depressed, radiated body, 
having two sorts of rays, dorsal and marginal, all sap- 
plied with calcareous joints. The dorsal rays are very 
- single, small, cirrotts, and filiform, disposed like a 
coronet on the back of the disk. The marginal rays are 
always pinnated, and much larger Uian the suople rays; 
their inferior pinnulse are elongated, fattened beneath, 
and surroiwd the ventral surface. The mouth is be- 
neath, central, isolated, membranous, tubular, and pro- 
jecting. 

The dorsal rays of this animal, by which it clings 
to other substances whilst sectiag for or retaining its 
prey by its pinnated rays, witli its membranous pro- 
jecting month in the form of a purse, are charfbcteire 
sufficiently distiiKtive of this genus. 

Some of the species of this genus are described 
among the Stella of Linck, as in Tab. XXII, fg. 34. 
Valeria muUiradiala, laa.'l Stella rosacea, Linck, Tab. 
XXXVII. Jig. G6, &c. 

£uryale, — ^An orbicular, depressed body, with a 
naked back; divided at its circumference in a row of 
long, thin, dichotomous, frequently divided, cirrons 
rays; these rays being dat beneath, and cylindrical on 
the back. Ten long openuigs exist in the imder part 
iuul towards thu margin of the disk. The mouth is be- 
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n«atb, and central. The stomach fills, and, of 
possesses the fonn of the central semiglobniar 
cular cavity. 

The very flue capillary terminations of the almosC 
innumerable rays of the animals of this genuB, and the 
oblong openings in the lower surface of the disk, two 
between each ray, serving for the passage of retractile 
organs, are characters strongly distinctive of this genns. 

This genus is distinguished, by Linck, by the name 
Astrophyton, and was designated, by Gmclin, aa At- 
terias euryale et Asterias caput Medusa. The specie*, 
to which Ibis name applies is the only one which was. 
known to Linnaius. 

Ophiura. — An orbicular, depressed body, with the' 
back naked; having, at its circumference, a row of 
long, thin, simple, cirrous rays; papillous or spinoas, 
and nearly pinnated on their sides ; the spines being 
jointed only at their base. The lower surface of the 
rays flat, and without any groove or channel; the mouth 
beneath, and central, with several openings round it: 
the stomach possesses a subglobose form. 

Several species of this genus are described 
figured, by Linck, as Stella longicavda, S. lacerloi 
&c., and others are to be fonnd among Ibe Asterite 
linnseus, as Asterias aculeata, &,c. 

Asterias. — A suborbicular, depressed body, divided 
at its circumference into angles, lobes, or rays, dis- 
posed iu a stelliform figure. The lower surface of these 
lobes, or rays, is furnished with a longitudinal groove, 
bordered on each side with moveable spines, and with 
holes for the passage of tubular and retractile fceU 
The mouth is beneath, and central, and placed in the 
point where the grooves unite. 

The mouth, in these animals, opens directly into the 
stomach, which has no other opening. It is, in fact, %' 
cul-de-aac, augmented laterally by ten elongated ant 
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pinnated caecams, two in each ray, which proceed from 
the sides of the stomach through three-fourths of the 
letif^ of the ray. 

These are the animals commonly known by the names 
of star-fish, Stella ^ mariniB, &c. 

Lamarck has had recourse to an arrangement of these 
bodies, which is better adapted to facilitate their dis- 
tinction and examination than any which has been Iii- 
therto employed. He divitlcs them into the sculcllatcd 
and the radiated AsterifB : under the former of which he 
places those with continuous mar^ns, such as Penteta- 
gonaster regiilaris, Pentaceros plicatus b; concavus, &c., 
of Linck ; and, under the latter, the numerous stellifonn 
species. 

The fossil remains of the 5/e^/fri(/(e arc not frequently 
found; circumstances proceeding, in a great measure, 
from the proneness to decomposition of the membrana- 
ceous connecting matter. 

Fossil remains, referriblc to the genera Comafvla, or 
Euryale, have been supposed to have been found by 
Rosinus and by Lhwydd ; but there ts sufficient reason 
for supposiug, that the remains which they described 
belonged to some species of Pentacriniles, of which we 
have yet to speak. Two fossil specimens, apparently 
referriblc to this genus, are figured by Baier, in Supple- 
ntenta Oryciographim Noricee, Tab. Ill, Jig. 3, 4. 

Fossil remains of the genns Ophiura arc very rarely 
to be met with. A specimen is figured by Bourgnet, 
Traite des Petrifications, Planche UX, 438, in which 
a considerable portion of the central part of the animal 
of one of the species is preserved, A very perfect spe- 
cimen of this genus, imbedded in chalk, was purchased 
by Mr. Donovan at the sale of the Leverian Museum. 

Fragments of the genus Asterias are found more fre- 
quently than of the preceding genera; and, of the scu- 
tellatcd sort, more lirequcntly than of the radiated. A 
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f<.)6^1 specimoD of the former, approaching to Pmlago- 
itaster setaiiMJtatus of Liudt, is figured by ScbuUz, Ber- 
tracktung der Versteiiierlen, Tab. II, Jig. G, IVom Piroa. 
A similar speciiaeD is fi^ar«d, Orgatdc Remains, PI. I, 
Jig. 1 ; and at PI. I, Jig. 3, is represented a chalk fossU 
resembling Peatagonaster regularis, Linck ; Atterias rgjj 
gularis, Lamarck. Mr. Knorr gives the figure of if^M 
impression in flint of an asterite of this kind. ^M 

A fossil, in a yellowish coloured limestone, io th^ 
writer's cabinet, bears a tolerably close resemblance to 
Astropecten eckinatus minor, Linck, Tab. VIII, No. 12. 
Some fragments of an asterite apparently similar arc 
tisuted in the supplement to Knorr's work, PI. VII, 
Book III; and a petrification, somewhat similar, from 
Malesme, iu France, is figured by Guettard, Mem. de 
I'Acad. Jn. 1763. Similar fossils are also found in the 
blue clay of Sheppey island. Fossils of minute ani- 
mals approaching to some of the preceding genera, de- 
serving careful examination, appear to exist in St. 
Peter's mountain, and in the neighbourhood of Veroaa. 

The facts which had been pointed out in a preceding 
work, respecting the structure of such of the encrinital 
and pentacrinital remains as were then known, evincecl 
that the animals to which they belonged ought not to 
be placed, as has been done by our justly celebrated 
teacher, Lamarck, among the polypi nataHtes,h\xt rather 
among the echinodermata radiata. Agreeable to this 
opiuioQ they were placed, in the present work, nest to 
but pteccdiBg this order of animals. Their most proper 
station in the scale of nature could not be so perfectly 
a&cetiained until further koowledce respecting their ia- 
teiual org£U)i»ation had been obtaioed. llie examina- 
tion made by Mr. 51iller has furnished us with that ta- 
formatioo ; be has shown that Uiey well deserved to be 
considered as forming a distinct family ; and his obsei- 
vatioiw have also inanifcstijd Uiat, both in their structs 
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and habits, they s^ce with tfao stelleridee. Thiw far 
the anatomical obsoivatioiis of Mr. Miller havo been 
in accordance with the opinioDS catertaiticd t>y the pre- 
sent writei, ^vho, however, would, bud bo. been so tittppf 
as to have obtained an eaTli«r view of Mr. Milltr'a la- 
bours, haTc been disposed to place tho Crmoidea, from 
theif greater compkixity of strndure, at the end of, 
rather than before, the Stelleridtt. 

After having examined the distiBCtiT« characters of 
Ophiura, Enryale, and Asteria, and ascertained that 
neilher of tbem approximated particularly to the Gri- 
noMid, Mr. Mitler proceeded to the e^atnhiatjoH of 
the Comatula, by which he discorered sych a con- 
formity of structure, and so maay points of accordcinro, 
aa to allow him to say that Comatula might be defined, 
with sufficient precision, a.s a I'entacrinus d«stitnte ef 
its column. But, as the characters hitherto given of 
Comatula do not allude to those parts of its organiza- 
tion which mark the hiik between it and the Crinoidea, 
Mr. Miller tltoag-ht it necessary to propose the following 
new generic character : — 

" (iiiNUs. Comatula. — An unattached animal, hav- 
ing n depreased orbicular body, formed of cafcareons 
plates containing the viscera. The mouth in the centre 
(capsible of being elongated iuto a proboscis), smr- 
rotmded by tentacatated arms, or lingers, composed of 
numerooa joints : near the base of the body, bctow the 
fingers oc arras, many jointed auitiliary gide-arms ter- 
miuating in a booked point." 

It was found, on dtasectkra, that the Cmuatnla; have 
series of calcareous secretions, or os^ula, eutactty si- 
milar in their general plan and arrangement to the Crt- 
noidea, and especially to tho genus PenCacriiius, and 
intended, like theirs, to suatain muscnlaf actron : that, 
the base of the subglobose body of th6 Cataatulx 
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there exists a pentagonal plate, analogous in sitna- 
tion to the first columnar joint of the Crinoidea ; 
an intoiesting affinity was found to exist between the 
plates fonning the pelvis of Comatula and of Pentacri- 
nus ; and it was manifested that the auxiliary side-arms 
proceeding from the pelvis-lilce plate of ConuUula, the 
formation of their joints, aad their hook-liko termin- 
ations, resemble, in every particular, those of Penta- 
crinvs caput Medusa, only that they are much shorter, 
and formed of a less number of joints. 

Having pointed out several other particular circum- 
stances, proving the accordant structure of the Comatula 
and Pentac^as, Mr. Miller observes, that " The Scapulae 
resemble also those of the Pentacrinus caput Medusa, 
but are much more angularly pointed at their superitw 
surface, and are also tied laterally together by an in^^ 
tegument. 

" From each of the ScapalcE in the different spe- 
cies proceed either two arm-like fingers, or two anns, 
each of the latter formed of a common and cunei- 
fonn joint, from which, on one side the first finger, and 
on tbe other a continuation of the ann sets off, which, 
again, by the iutervention of cuneiform joints, divides 
into two or more fingers, and then forms a hand like ia 
other Crinoidea. Each joint of the arms and fingers 
sends off,, from alternate sides, a tentaculum formed of 
many articulated small joints, resembling, in formation, 
those of Pentacrinus caput Medusa. An integument 
extends over the abdominal cavity, the groove in the 
arms, fingers, and tentacula, and is, like that in Penta- 
crinus, also protected by numerous minute calcareous 
plates*." 

r lily-ihiped 
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^^Mi£c/(.tHiW(S. — Tliis order is filled by those animals wlilcli 
^pHlTe been hitherto named Echini. 

The Echinus is one of the radiated echinodermata 
of Lamarck, and is distingiuishcd from the preceding 
section of this order, the StelleridtE, by the mouth and 
vent being separate : the body, which is short, vari- 
oosly formed, and generally quinquepartite, is inclosed 
in a crustaceous, porous and spiniferous covering, 
formed by numerons polygonal assulse, or little plates 
joined by finely serrated Tcrtica! sutures, crossed by 
others rather more linear: the whole is still farther 
connected by an investiDg cuticle. 

The crust or shell readily separates into five trian- 
gnlar sections, one of which is represented, PL X, 
Jig. 6: each of these is divisible into four sections; 
two larger, a. a. termed Areas, ornamented with roundish 
tubercles on which are articulated the larger spines; 
and two smaller, b. b. termed ambulacra, which arc per- 
forated by numerous pores, from which proceed retrac- 
tile tubules, terminating in strongly adhering sucker- 
formed feet. Each of these five triangular sections di- 
viding thus into four smaller, the whole crust, it ap- 
pears, is formed of twenty vertical sections. 

Besides the almost innumerable pores from which the 
feet proceed, there are other larger pores at the upper 
part of each section, for the exclusion of the ovce ; 
two large openings also exist for the mouth and vent. 
The mouth is always on the lower part, and in most 
kinds has in Its middle five teeth, collected together and 
terminating in a firm point, bearing the appearance of 
enamel : these teeth are fixed in a testaceous craticular 
apparatus, which has been termed Diogenes' lantern, 
lie vent is variously situated, and is surrounded by tu- 
bercles, trom which generally proceed numerous spines. 

The fossil remains of Echini are frequently found 
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in so peffect a state Of ^resfervalion, as must suggest 
many subjects deserving eamieSt inquiry : tlie most iifl- 
pOrtant of thtse is the degree ttf agreement of tlie fossil 
rcuaains with the correspondent parts of The existing ani- 
bials. But to tti^kc Miis comparison, it is obriotis tb&t 
knowledge Inust be obtained respecting tliose geneta and 
species which have been already discovered, eiflier itt 
their recent or foSsil states. To communicate this 
knowledge in the most correct and impressive maimer, 
different systematic arrangcthentS of these finimal9 haVe 
been formed. 

Among the earliest attempts of this kind wriS thai of 
Dr. Woodward, in his catalogue of the forfeign fossils 
in his collection : a sketch of it is given here, not only 
as serving to show the state of the science at that 
period, bat as likely to be aseful for reference, sfnbd 
many of onr early writers on these subjects adopted 
the nomenclature which Dr. Woodward had emplo^, 

Jlfarine Eckiiti. 

Part I. Thoie having two opcniagJ and vetj Btnall tubercSea on 

tat&ce arc called Spatagi. 
Sect. I. ThoM liaving n remarkable groove at one si Ae, CordiJihiiAt 
Art. 1. With IIic opeoiogs at tlie sides, one under the groove, Uie 61 

kt the opposite side. 
S. Cor'difDrm 9fatagi, witb one opening tn the middle of the 

(he otlicr in the groove. 
Sect. n. Spaliigi, liaTiiig no lateral groove, anil vrilli boUj openingt'Olil 

the base of the shell. 
Att. 1. Willi one opening in the edge oF tlie base, and the other 

to tlie opposite niatgin, called Gnleati. 
S. Spalagi, witli one opeuing io tlie centre of the base, the other 

Dirii. 1. With porous niiet extendii^ Troni the vertex to tlie margin. 
Metitber 1. Of a eonoidal lignre, or Pileaii. 

S. Of a compressed form, or Discoidcs. 
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Willi rawf of linei prticeedine IVom llic vertex, but not rcacliing 
lo tlie margin*. 
II. Eehini, in vbich tbe eliell baa only one opening, and (liat 
placed in the centre ol' tlie liase. 

I, Etkini, set wttU very mnall luliercles, tvilh ten rows of sbart 

lines not reaching to tlie margin, but bo diiposcd a« to form 
a figure on tlie snrlace resembling t|ic leaf of r-inquKloil, 
and llicrelore not improperly called ^enlaphj/IIoidei, 

II. Echini witli larger and more pronunrnt tnliercles, nnd with 

rowa of lines orluberclee reaching from llit vertex lo llie 
moulh, called Ororiit. 



The indefatigable Klein, in his Naturalis dispositio 
Eckinodermalum, published in 17^, not only improved 
the classification, but added considerably to our know- 
ledge of these substances: from the situation of the 
moatb, he distinguished them into Emmesostomi, when 
the month was placed in the centre of the base; and 
Apomesostomi when out of the centre. Wlien the vent 
was in the upper part, he desigfnated thcoi Anocysti; in 
the under part, Catocysti; and in the side, Pleurocysli. 
Consideriog these as classes, he formed the following 
arrangement, by placing under each of the three last as 
many of these substances as respectively accorded with 
the class, hut which diifercd from each other in some 
respects as to their general form, and the situation of the 
mouth : these he subdivided, according to other less but 
cqnslant distiiictioiis, into genera. 

* 13icse he msCapcei in a ^ecimen of Scutum or Echimaithm. 

t In this arrangement of Woodward it will be observed that be divide> 
Ifaete subatancea into two divisions; Spalagi, having two openings, and 
EduM, having only one opening, at the boae of the shell. 
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Clots 



Sect. 
I. Cidan8\(l) 



I. Anocysli, 



11. CutocysH, ^ 



III. Pleurocifst 



{ 

I 

\ 

I. Ara^mndes, (7) 

II. Ccrda marina. (\i) \ 
i.\ \ 

i III. Ova marina. (9) I 



Gen, 
^ I. MUiares 
II. Variol0i€^ 

III. MammUattt 

IV. CofMMJet 
V. CoroUares 

VI. AHerixantes 

VII. Assulata 
VIII. Batryoid€9 

IX. TtffAciiui/icir 



II. Clipei.(2) 
I. Fibula. (S) 
II. Cassu2e«. f 4j 

III. Shifa. f5^ 

IV. Placenta. (6) 



■^ 

\ 



I. CoMtt/i 
II. IHacoides 

I. Galeee 

II. Galeol<B 
I. ilf^SKloritf 

II. Ora#a 

I. JIfeUtltf 

II. I«<^fUP 

III. 12o<tt(<r 

I. 5j9a^aif£rt 

II. Spatagoides 
I. Brisn 

II. Brissoides. 



* As most of the terms employed for these sections have been since 
adopted as the names of genera, it was thought proper to subjoin the gene- 
ral characters of the substances to which they were here applied. 

(1.) Cidaris. Turban-formed, with areas ornamented with prominent 
tubercle and porous ambniacrae; the month in the centre ofthebase^ 
the vent in the apex. 

C^.) Clipeua, Round, shield-formed ; the mouth nearly in the centre of 
the base ; the vent at nearly the same distance on the other side of the 
centre of the apex. 

(S.) FUmke. Conical or discoidal ; the mouth in the centre of the base, 
the vent in the margin. 

C4.) Cassis. Helmet-formed ; the mouth and vent at the opposite ends 
of the base. 

f 5. J Scutum, Angular or ovate shield-formed ; the ambulacra crenated 
and porous, disposed in the form of ^^e petals ; the mouth in the centre, 
and the vent near the margin, in the base. 

(6.) Placenta. Nearly flat; the upper surface slightly convex ; lower 
flat ; margin acute; the mouth in the centre; vent nearly^id-way between 
the mouth and the margin. 

C7.J Arachnoides. Placenta-formed ; the mouth in the centre ; the vent 
square on the upper surface,^ at the margin. 

(^,) Corda marina. Cordiform; the smaller end truncated, the mouth 
labiated, near the larger end of the base; the vent in the truncated smaller 

end. 

(9,) Ova marina, £gg-formed; smaller end truncated ; mouth labiated 
near the larger end of the base ; the vent in the truncated smaller end. 
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Brcyn, in Schediasm. de Echinis, reduced (he num- 
ber of genera to seven, forming them upon the situa- 
tions of the mouth and vent, and assuming, for Ids 
groundwork, the sections of Kleiu as genera. 

GeDUB I. EeMnomelra - Cidaru of Klmt. 

W. EeltiruKmm - FUmla af ditln, 

nt. Echrnoeiiryi  CanuifdiUo. 

TV. EddnmthKa  ftculum of ititta^ 

V. Etkantpataguf Sp<aangia and Spalageida i^ dilta.^ 

VI. Ecliinobriiiitit - Brisna a»d BriMmdts i^dUtit. 

VII. £chiiui<liacu>  Placenla and AraehneidrBofdillo. < 

Van Phclsum, adopting almost- the whole of the ge- 
nera suggested by Klein, and being under the necessity 
of forming new ones, rendered his claesilication too 
extensive, forming them into twenty genera. 

Genua 1. Ecltinus - - - Cid.MiUittU, EUta. 

•j!. EtkauaaelTa - Cid. Varii>lalaaMdlHianiuiUru,dilto. , , 

^. £chtiwnsii« • • Clipeiu, dUto. , 

4. Edaaita - - • Convlia, ditta. ,. 





DUcaidet, diito. 


?. EMu„ato»  


Lagaii«m, dUla. 


a-. feiiK^Iacoa 


lUMita, ditto. 








Gaka and Galala, dUto. 


11. EcidBU»felasm> 


Galea, dittf. , ,  




CoKEiiu*, opite eiiiUB, i(i««. , 




Scutum, dilla. 




Solium, ditto. 


15. Arachniada -  




16. AmygdiiU - - 


Jiri^snidc, ditto. 


IT. O™ . . . . 


CriMOj'dcs, diU«. 


la. Nhc« - - . - 


Brimas, ditto. 


1-3. Campana - -  


Sjmfanffus, dUla. 


m EcKHocardium - 


^langasand SpatagoiJes, ditto. 



Aided by tlicse labours, N. G. Leske, Professor of 
iJatural History at Leipsic, in his Additamenta ad Ja- 
cob! Thcodori Klein, Naturalctn Dispositionem Echino- 
dermatum, &c, formed the following arrangement of 
these animals, which was published in 1778: — 




0. Echiuui. 
Cientu I. ^itf-int. 
II. Cltpnu. 

III. EcAiritei*. 

IV. £ciww(uf. 
V. EftiHMDryil- 



Vtl. EMnodueiitfi. 
VIII. EcUwt'irosiU M. 

IX, Echiwiriuhai^t It. 



^ 



' Klein, it may be swui, p. ICU, bad divided tiii lect'oi '^■''ula iqlo two 
Kcnen, CaHvlannii Di«i»wf«i; tint Leake teoing 1)0 material differenire 
bvtweeD UieBC iwo eenca, ueludeil tUem in one U|ider xim irame of Ccti- 
mief ; being evidently led to tUif dam tlie variety of fibres nuumed by 
the caiM sf Ibii fcnw, wljicb, fron their very fiequenl occuncnce ia ti- 
rioEu patti, liad ftcquiied Ura nwe of EchinUi^ eulgvrt; ind wbich, is 
many ipalaacc), lia*e to ilepreiwd u appearaacei and are «■ roanded at 
their top, oi liurdly to poutcu H conicnl figure. These different form! 
Klein considered as conalitntini; merely to niimy vaiielie;; wliilit Phdumi, 
regardiag them aa to many diilinctipcciei, gave to them ipeciGc sbbm 
adapted la tJitir fonaa. TlieM ilifferences were, lienever, coitsidered bjr 
l>Bkci H$ depEadent on coniprestion, which he supposed mi|bt ban 
taken ptsc« during (be proceii of petrilactioD, and therefore he conld nM 
80 separate tliom. 

A Dotlier circnmstance requires to be taken into consideratioa: — In no- 
meroDS spedmeDB that have not suffered mutilalion by fracture, it appear* 
that this form has proceeded from a dGGciency of the infiltrated nliceom 
matter of which the cuts faa<re been formed. They bsie evidently been 
liilyected (o tbii inSllration whilst ptacp.d in their natural situation, on 
their base, and hence have been filled chiefly from below opwards; and, 
cotiieqneiitly, if from any circnmstance the inlillration has ceased before 
the moald lias been filled, the more pointed upper part would be wanting, 
and tbe remaining part would be nearly level or ronoded on its upper sur- 
face. Others, indeed, posaeaaed originitiy a compressed discoidal figure; 
but tliese, as well as those which have been just deicribed, are comidered 
by Leske as properly referrible to CmiKlua. Nn reason is ofiered by Ibis 
attentive observer, nor does any appear, for their beiog placed under a genua 
bearing another name. 

I Tliis genus was formed by Phelaum, and agrees, as is obierved by 
Leske, with tbe DUcoidcs of Klein, except in the periphery being ovale, 
or oval rounded, and never angular, and ilie vent being oblong and nearer 
Id the mouth. 

I Intbisgennshe ioclndes tbetwo genera Galea and Gakofa of Klein. 
§ Inctndes all the sculiform echini of Klein, wbetlier ovate or angular. 

II Is substituted for the Placenta of Kleiu—ith^d been previously adopt- 
ed by Breyn. 

"• This is a new genus formed by Phelsnm, tlie generic characters of 
wltictt,^ AJHcifprm: len alelli&n|], biporow, wnbut^cr? ; tb|e (nonil^and 
vent i(ear to each olhcf, about tbe centre of the base. 

tt TItie agrees wilb ^rocAnoidi^ of Klein, (he name only being cbange'. 

tt imie^iueofKteii), Cqr JtfanHVn, divided into l|ie g^oieif t^utan- 
gat and SjKilagoidet, and the SjECtion Qrui^ nnrinunt divided into Brianf 
and HriMoidfs, were, after much consideration, inclnded by Leske in tM* 
gCDOs Spalaaguf ; (ic #<¥jr))iiic the vtea^^t of- thjt jgenns ;nto faat ' 
liea-^li Cgrdalfll ^>flfan^, with a Eulcated vertex. — ■;. Cerdaled ^m 
Dot sulcated. — S. Biissi, oval apatatigi, the ambulacra lulcatetl,— 4. iSnt-4 
aaiit$, oval spatangi, not siitcated. 
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M. Leske coticludea vdiii particHl&risiu^ stvtat l^ssil 
Ecbinitcsy which he thinks miglit Serve to form a ntw 
genus behveen Echiaautlms and Spatatagils ; they ftgree- 
fng with the former in the situation Rmi tiH*ilctitt« of 
^e month, and^ with the latter, in tlie fcftuatiwn «f 
the yent. 

I* Chev. dc LatoaTci:, to whort the low* -of aatural 
history is 9o much indebted, aiVerwa^ds proposed a ton- 
sidemble chatty in H)c atraJigdueut of tbese aniraalfi, 
atid in the denominations by which they should be *s- 
tinvliished, omployirtgf the form and size of the amira- 
feci* amoag the generic distinctioiis. 

^[^e arrangimient ftusmade was the following*: — 

Diiisioti of EckiiiidetB, 
1. The vent below the margin, in the lower surface, 
fir in the mar^u. 
^B * The mouth beneath, always central. 

^^ Scutella 3 

r Ambulacra contracted. 



Ctypeaster 
Fibttiaria 
Eckinonetts 
Gaterites 



i Ambulacra complete. 

»•* The mOttth beneath, not centnd, Ijirf approach- 
ing to the margin. 
Ananchites. 
Spataiigus. 
-2. The vent above the margin, and consequently 



ib..v(. The vent dorsal, but approaching to the mai^tn. 



Nucteolita. 
b. The anus dorsal and vertioal; the ^vetlreguter, 
Kchintts. 
Gdariles. 

f Histoirc Natnrelle dea Animaiix sans Vertebrra, ^om. UI, p. 6. 
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Scutella, tlic first gcuus, comprises Placenta of 
( EckiHodiscus of Breyn and Leske), and Echiv 
nius of Kleia and Leske. 

The admission of Echmaracknius within the limits 
wtiich Lamarck has prescribed to this genus cannot be 
allowed. The ambulacra, extended only to the margin, 
and the month placed on the upper side of the margin, 
must exclude it from a genus, comprised in a section, 
the members of which are described as having the am- 
bulacra complete, and the mouth beneath the margin. 
Of the name of the genus, it may be ob>fer\'ed, that it 
is not more expressive than that which it is proposed to 
supersede ; and is, besides, the diminutive of the word 
(Scutum), by which anotlier widely dilTcrcnt genus has 
been designated. 

Clypeaster is a new, but does not appear to be-fl 
more distinctive, name for this genus than Scutum M 
Klein, or EcAmanf A«s of Leske, Breyn, &c. 

Fibularia is proposed as a denomination preferable 
to that of Eckinocyamus , which had been adopted for 
this genus by the assiduous Phelsum, No reason, how- 
ever, for this preference appears, and the term, Fibu- 
laria, is so far objectionable, as it resembles Fibula 
employed by Klein, with equal propriety, for a sectli 
including echini of very different characters. 

Echinuneus is applied in the same manner as by 
marck. 

GaUriles is assumed as appropriate to the genus the 
first species of wliich is Conulus albo-gakrus of KleiUt 
and is followed by those other fossil echini to which 
have been apphed the more apt name of Conulites. 

Ananchytes is employed in the place of Cassis of 
Klein, or of £cA*MOCon/ies of Leske. 

Spatangus is applied nearly in the same manner as 
by Lcske ; its species are divided into those with four 
and those with five ambulacra. 
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Cas^d7ilus is the name of the genus proposed by La- 
marck for the reception of those echiiiites which Leske 
described as having the mouth in the centre of the 
base, and the \ent above the margin, possessing, as it 
were, those generic characters which would form a 
genus between Echmanthus and Spatangus. 

Nucleoliies. — The echiuites of this genua are ad- 
mitted, by Lamarck, to agree so closely with those of 
the preceding genus, that they might be united; the 
unly material difference being, that tlie ambulacra in 
the Cassiduli are contracted, but, in the NiicleoiUes, 
are radiated to the mouth. 

The genns Cidaris is divided, by this naturalist, into 
two genera. The one, named by him Echinvs, is in- 
tended to comprise all those species which have the 
tubercles, on which the spines are placed, entire ; the 
other, distinguished as Cidarites, contains all those 
whose tubercles are perforated for the transmission of 
what is considered to be a muscular cord. The species 
of this latter genus he divides into two families, the 
turbans and the diadems. 

In forming the following arrangement, the classiQca- 
tion of Lamarck being the latest, and having the sanc- 
tion of a name so justly celebrated, has been ahnost 
exactly followed. 

From the situations of the mouth and of the v*jnt are 
formed the chief generic distinctions. When the mouth 
is central, the echini are said to be EmmesOslomoits ; 
and when towards the margin, JpomesostomQus : when 
the vent is in the vertex, they are distingnished as Ano- 
cystous, when in the base as Catocystoiis, and, when 
in the side, as Pleurocystoits. The more oI»vioti.i cir- 
cnmstances dependent on the ambulacra, and on the 
general form and surface, complete the characters of 
each genus. From the more subordinate distinctions 
of form, Sec. result the several specific characters. 



IM 



9J 



! -SI .III . JiK 1, 






I i 1^ 



15 



S3 
II 



a.j 3 Ill-jl^iH-l 111- 



3 , 



■' 5 £> 



Itl : 



1 1, li 



lis 

Genus I. Echinus. — With a roundish, testaceous or 
crustaceoQs internal skin, inclininif (o ova) ; the month 
beneath, and central, anned with five ossicnlee ; the vent 
vertical. Ten areas, tive lai^e and five smaller, set with 
imperforate tubercles for the articulation of spines; and 
ten porous ambnlacra, or bands, interposed between 
the areas, are disposed vertically from the mouth to the 
vent. PL II, fig. 1. 

It has been thought advisable to adopt, with Lamarck, 
the division of Cidaris of Klein, Leske, &c,, into two 
genera. Echinus and Cidaris : the former having the tu- 
bercles entire, and the spines which are set on them, 
moved only by the muscular fibres in (be investing cu- 
ticle; the latter having them perforated through their 
centre, for the passage of a muscular cord, which, bein^ 
attached to the base of the spines, serves to augment and 
to direct their motions*. 

The Echini are distinguishable, not only by their im- 
perforated tubercles, but by the spines which are arti- 
culated on these tubercles, which are simple in their 
forms, and either smooth or very finely granulated. In 
some, which have somewhat of an oval form, the spines 
Bre of different sizes and shapes on the same shell; 
these are considered as approximating to Cidaris. T)ic 
ambulacra are not here so regularly formed, nor so dis- 
tinctly separated from the areas, as in those species 
"which belong to the other genus. 

Sp, 1. E. cscw/eMhw.— Subglobose, rather hemisphe- 
rical; areas, with tubercles not large. The ambulacra 
with six rows of pores, disposed obliquely ; the spines 
acicular. Recent and fossil. 

3. — saxatilis. — Suborbicular and rather depressed ; 

* It maal he observed, that the diflerence, fonning here > seneric cha- 
racteristic, may be found in the indiTidualsof another geoui. Spalangus 
pHTpwats bu its tubercles perronitcd. 
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Gbnus I. Sckinus. — With a roandish, testaceous or 
crustaceons internal skin, inclining to oval ; the mouth 
beneath, and central, armed with five ossicnlie ; the vent 
vertical. Ten areas, five large and five smaller, set with 
imperforate tabercles for the articulation of spines; and 
ten porous ambulacra, or hands, interposed between 
the areas, are disposed vertically from the mouth to the 
vent. PI. II, fig. 1. 

It has been thought advisable to adopt, with Lamarck, 
the division of Cidaris of Klein, Leske, &c., into two 
genera. Echinus and Cidaris : the former having the tn- 
bercles entire, and the spines which are set on them, 
moved only by the muscular fibres in the investing cu- 
ticle; the latter having them perforated through their 
centre, for the passage of a muscular cord, which, being 
attached to the base of the spines, serves to augment and 
to direct their motions *. 

The Echini are distinguishable, not only by their ini- 
perforated tubercles, but by the spines which are arti- 
culated OQ these tubercles, which are simple in their 
forms, and either smooth or very finely granulated. In 
some, which have somewhat of an ovai form, the spines 
are of different sizes and shapes on the same shell; 
these are considered as approximating to Cidaris. The 
ambulacra are not here so regularly formed, nor so dis- 
tinctly separated from the areas, as in those species 
which belong to the other genus. 

Sp.l. E. escvlentits.—Snhg\ohose, rather hemisphe- 
rical; areas, with tubercles not large. The ambulacra 
with six rows of pores, disposed obliquely ; the spines 
acicular. Recent and fossil. 

3. — saxatilis. — Suhorbicular and rather depressed ; 

* It must be obiErved, that the difference, fonning here a feneiic cba- 
racteritlic, may be found in Ibe indiiidualsof aDOtbergepot. Spalangiu 
purpHrctis lias itE tubercles iicrroraleJ. 
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cjg;fat raws ol' tubercles in the larger 4rcas, the third 
from tbc sides larger than the rest; four rows in the 
lesser. The ambulacra narrow, with three double rows 
or pores ; the spines acicular and longitudinally stri- 
ated, Heccnt and ioBsU.—Leske ap. Klein, Tab. 
XJL^I, fig. J, D.  

3. E. angulosus. — Rather depressed, and {subangular; 
two lows of larger tubercles in both large and small 
areas, surroimdcd with smaller. 'I'he ambulacra with 
three double rows of pores, the outer ones in a straight, 
the imier ones in zigzag lines. Recent and fossil. 
^Leske ap. Klein, Tab. II, fig. 7. 

4. — excavatus. — Nearly hemispherical ; the axeaB 
with two rows of miliary, surrounded by granulax tu- 
bercles ; the ambulacra depressed as if excavated, and 
having a double row of alternating pores. Fossil. 
—Leske ap. Klein, Tab. XLIV, fig. 3, 4. 

5. — /enes/rfl fits.— Roundish, the base smooth and 
widely open ; the larger areas with six rows of tubercles, 
the two intermediate rows largest; the smaller areas 
with two rows of larger tubercles; the surface of the 
ureas granulated with minute tubercles. The ambulacra 
granulated and pierced witli titrce pair of pores, trans- 
versely slanting; the spines setose. Recent and 

- I'ossil. — Leske ap. Klein, Tab. IV, fig. 3. 

It is doubtful if Ech. luainler is not a variety of this 
species. 

C. — rapestrU. — Subelliptical ; areas with two rows 
of larger tubercles, with smaller ones between in a 
serrated line ; the ambulacra witli the pores in cur^'ed 
lines; spines acicular. Recent and I'ossil. — Leskt 

ap. Klein, Tab. V, fig. a, b, c. 

7. — variegatus. — Orbicular, ratlier depressed; larger 
areas with tubercles of a medium size ; smaller ones a 
little more raised, with three rows of smaller tubercles; 
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ambulacra witii three pairs of rows of pores ; moutti ] 
nearly round, slightly waved ; vent round. Becent | 

and rare. — Leske ap. Klein, Tab. X, fig. B, C. 

S. E, pastuloms. — Hemispherical and depressed; 
larger areas with mediuci-sized tubercles, beginning at | 
the ends with, aud extending in the middle to six 
transverse rows; smaller areas with two longitudinal ] 
TOWS of smaller tubercles ; ambulacra with lour or fire i 
pairs of rows of pores, wide towards the mouth ; the J 
mouth lai^e, widely sinuous ; vent small. Rfcen^ | 

— Xesie ap. Klein, Tab. XI, Jig. A, B, C, D. 

9. — granulatus. — Suborbicular, slightly angulatcd; 
larger areas with seven rows of smallish tubercles oH I 
each side, leaviug a space in which the joining of the i 
assolae is seen; smaller areas with four rows on eadi J 
side ; ambulacra with pores in three pairs of rows, di^^ 
posed in quincunx order; mouth rather small, slightly ' 
winding ; vent circular. Recent. — Leske ap. Klein, 
Tab. XI, fig. E, F. . 

10. — tenselatus. — Suborbicular, slightly conical; 
areas showing the assulfe, and bearing slight traces 
only of a row of tubercles ; ambulacra with two rows 
of closcIy-sct pores ; mouth circular, small, and turned 
inwards; vent small. Fossil. — Leske ap. Klein, 
Tab.X.l,fig. G. 

11. — botryoides. — Subglobular; larger areas with 
two rows of largish tubercles ; those of tlie smaller not 
discoverable with precision, but these areas are more 
raised than the larger; ambulacra with two rows of 
transversely bent lines of pores. Fossil. — Leske 
ap. Klein, Tab. XI, fig. H. 

12. — toreumalicus. — Nearly hemispherical; vertex 
rather raised ; areas with two rows of tubercles with 
crenated margins surrounded by granular tubercles, 
almost to the ambulacra. The larger areas have 
four rows of excavated transverse lines, two of which 



lie nearest to the ambulacra, and separate them from 
the largest tubercles, and two are placed within the 
rows of tubercles ; the outer and inner rows of lines 
are opposed to each other, alternating with the tuber- 
cles, whilst the inner adjacent rows alternate with each 
other. In the lesser areas only two rows are placed 
between the tubercles ; these excavated lines exist only 
from the vertex to the widest part of the periphery. 
Ambulacra with pores disposed in serrated rows ; 
month small, retracted. Recent and fossil. — Leskt 

ap. Klein, Tab. X, fig. D, E. 

13. E. pentagonus. — Pentagonal and snbpyramidal 
the sides nearly flat; the porous fascia; with two rows 
of pores; the areas, on the upper part, with but few 
small tubercles, but, on the lower, thickly set with tu- 
bercles surrounded by circles. Fossil, found in 
the upper oolite. 

This species is very interesting: its form is so de- 
cided as to authorise it to be considered as possessing 
a depressed, obtuse, five-sided snbpyramidal form. The 
upper parts of all the areas are remarkably bare; bnt, 
about the rounded margin, the verrucae, surrounded by 
rings, as in Ecbinanthus, become frequent, and, particu- 
larly over the whole of the base, they are set very, 
thickly, but distinctly, between the interposed biporoan 
bands. 

The descriptions given, by Lamarck, of several or 
the species of C'idaris, brought by MM. Peron and Le 
Sueur, give reason for believing that the recent ana- 
logues of mor« of our fossil echini may be discovered in. 
the South Seas. 

14. — virgatTis. — Hemispherical, rather raised ; sub- 
ventricose, assnlce apparent; the middle of the areas 
thin of tubercles, and striped with violet ; the ambulacraL 
bands with three double rows of pores. Recent. 
— Lam. ] 
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15. E. globiformiH. — Nearly spheroidal ; red ororangs 
Coloured, with white-eyed tubercles ; four rows of pores 
in the areas. Recent. — Lam. 

16. — polyzonalis. — Hemispherical, rather depress- 
ed ; subpentagonal ; greenish, with transverse white 
zones decussating white porous rays ; the lower surface 
concave. Recen t . — Lam . 

17. — maculatus. — Hemispherical ; white, with spots 
of a greenish yellow disposed in transverse zones; 
areas slightly verrucous. Recent. — Lam. 

18. — variegaius. — Hemispherically globose, varie- 
gated with green and white ; the pores in two pairs of 
rows at the sides of the areas; the spines green. 
Recent. — Lam. 

19. — bigranularis. — Hemispherical, rather depress- 
ed ; ambulacra rather bare ; the pores in four rows : 
the areas with large tubercles in double rows. 
Fossil.— LaM. 

20. — arenalus. — HcmlsphcTical ; ambulacra wiUi 
pores in four rows; the tubercles of Uie largest areas 
but small, the rest as if covered with sand. 
Fossil. — Lam. 

21. — sardica. — Orbicular, depressed; base nearly 
flat; areas multifariously tubercnlated ; the larger with 
eight or twelve, the smaller with four or six rows. A 
suture passes down the middle of tlie areas. Ambula- 
cra sunken, with five double rows of pores; mouth 
small, with ten grooves. Recent, large as a child's 
head. Tuscan and Adriatic Sea. — Leske ap. Klein, 
Tab. IX., fig. A, B. 

22. — flammea. — Nearly hemispherical, depressed; 
the larger areas with twelve rows of tubercles at the 
broader part; the less, more raised,and with three rows 
in the middle part; ambulacra narrow; mouth 'email. 

Recent. — Leske ap. Klein, Tab. X, fig. A. 
. — mammillata. — Subelliptical, depressed ; six- 
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teen or eigbteen impcrrorate papilla; in the larger areas, 
and fourteen in the smaller, the largest being; about the 
margin, and followed by others of a middling aize; 
all encircled by others of a granular appearance ; the 
ambulacra rising broad from the month with four or live 
pairs of pores, and terminating in one sinuous pair;.^ 
the mouth large, and the vent pentangular *.  

Recent and fossil. — Leske ap. Klein, Tab. VI. "1 

Genus II. Cidaris. — With a spheroidal or depressed "^ 
orbicular crustaceous or testaceous inteinal solid skin, 
fiimished with tubercles perforated through their sum- 
mits, supporting moveable spines, the largest of which 
are bacciliform. The ambulacra are complete, reach- 
ing from the vertex to the mouth, and bordered by two 
multiporous bands. The mouth behcath, central, and | 
supplied with teeth. The vent above, vertical- ^ 

In the species of tliis genus, in TO,hich the tubercles 4 
are pierced through their apex, for the passage, it is 
presumed, of a muscular thread, the ambulacra are 
narrower and more regular than in those in which the 
tubercles are imperforate ; the little porous bands, too, 
which border the ambulacra are less diverging and 
more nearly approximated. Their spines are various, 
never uniformly setons, but eitlier large and sudiform 
and as if truncated, or long and crenulated, with others 
very small and numerous, surrounding, as with a little 
collar, the base of the larger ones. In some of the 
species of this family, the margins round the papillous 
tubercles are regularly crenulated. Lamarck divides 
these echini witli perforated spines into turbans and . 




* Spmeaareof lUe pall isadoe kind, tudes fortaliliorum, Klein; and urn 
placed on tlie large mBromUlary InbercleSj i>mail, ipaluloas ones being al- 
io the smaller tubercles. Some of llie fouil ipecimens reaembling 
tliiii species deserve rather to be conridered as dittinct aperies, having *ery 
long cytindrini tpinrs, denlicuUtcd in longitndjnal sliise, — Some in tba 
wriMT's collecdon are tiiaie ilian llitee iiicliee in lenglii. 
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diadems. By the former term he designates 
which are rather elevated, but nearly spheroidal, with 
the ambnlacra winding ; by the latter he means those 
wliich have a round depressed shell, with straight am- 
bulacra, and with spines generally hollow. 

Sp. 1. C'id. imperialis. — Subglobose, depressed on 
both sides ; the ambulacra and smaller spines of a vio- 
let colour; the larger spines cylindrical, but rather ven- 
tri cose,' striated in their apex, and marked- with white 
rings. 

Cid. papillala major. — Leske ap. Klein, Tab. VTl, 
Jiy.A. 

This Cidaiis differs from Cidaris mammillata, KL in 
its shell being more globular, and in its tubercles lielng 
pierced. 

2. C, diadema. — Nearly circular: the vertex depress- 
ed; the base rather convex; the mouth large, and the 
vent circular. The larger areas have two rows of large 
tubercles nest the ambulacra; between which are two 
rows of small, surrounded by others still smaller. These 
tubercles arc pierced in their tops, and their surround- 
ing rings are finely creuulated. The ambulacra are 
bordered, and have three pair of rows of pores in their 
widest part, which lessen as the space is contracted. 
The spines are acicular, and are surrounded at their 
base with a ring, within which is the excavated bulb 
that articulates with the perforated papillary tuber- 
cle. Recent and fossil. — Leske ap. Klein, Tab. 
XXXVII, fig. 1, 2; 

3. — papillata. — Orbicular, but the vertex depress- 
ed and the base flattish ; the areas with two rows in 
each of perforated papillie, each surrounded by a cir- 
cle of granular tubercles and punctured spaces. Be- 
tween each two windmg biporous bands, or ambulacra, 
a band is raised which corresponds with the smaller 
areas : the mouth is nearly round ; the vent varies in its 
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form. Recent and fossil. — Leske ap. 

Tab. VII. 
In some fossils, probably of this species, the 

c a ventricose, clavatcd form. These have been 
loug known by the name of Lapides judaici. 

4. C, atratus. ~ Ovateiy hemispherical, rather de- 
i violet colour, inclining to black. The 

tubercles large; the dorsal spines short, obtuse, and 
imbricated ; those at the circumference subspathulated. 
Eecent. — Cid. violacea, Leske. 

5. — crenularis. — Subglobose ; with two rows in 
the larger areas of large tubercles, crenulated ronnd 
the papillae. Fossil, from Switzerland. — Bourguet 
Petri/. Tab. LII, 344, 347, 348. 

6. — pseudo-diadema. — Depressedly hemispherical 
the bands straight and biporons ; and two rows of large 
tubercles in each area. Fossil. 

7. — calamaris. — Spheroidal, rather depressed ; the 
larger areas, with distant papillary tubercles, surround- 
ed by a granular surface ; two rows of tubercles in the 
smaller. The ambulacra, with pores, in four divisions; 
the spines hollow, and possessing much of the structure 
of a quill. Recent.— iestc ap. Klein, Tab. XLV, 

^£,.1-4. 

8. — radiata. — Circular, depressed; the vent sut- 
rounded by plates forming a star of five angularly 
pointed rays, with a foramen in the point of each ray. 
From each termination of these rays proceed two other 
rays forming another star ; these, being the ambulacra, 
are pierced with numerous pores. The interstices, or 
areas, are filled with differently sized tubercles. On 
the base is also a stelliform expansion, in the middle 
of which are five semilunar openings, 

This is a large recent echi 
Seba. —Komet groote, Phelsum, 



; Ecfiinanlhvs majorrM 
-Leske ap. Klein, Talh 




123 

The following fossils appear to belong to this ge- 
nna, but their specific characters are not so ob- 
vious : — 

9. Coronalis. — Nearly hemispherical ; the areas al-  
temately wide and narrow, with scattered papillae; 
the ambulacra fiat, uBiting at the top, and forming a 
fiat space tonnd the vent. Fossil. — Leske ap. Klein, 
Tab. Vin, fig. A, B. 

10. Corollaris. — ^Various siliceous nuclei have iieen 
placed under this head which liave doubtlessly belong- 
ed to difierent species of Cidariles. — Leske ap. Klein, 
Tab. VIII, fig. C. 

The fossil specimen, named Cidaris asterizans, by 
Klein, does not appear to deserve, as is justly observ- 
ed by Leske, to he considered of a difi'erent species, 
being a spatbose fossil of C diadenm, or of one of its 
varieties, the striae, in the engraving, having been too 
mach helped by the artist. — Leske ap. Klein, Tab. XLVI, 
fg.5. 

Genus III. Clypeus. — Ofaroundishsubconicalfonn; 
the base rather concave; (he mouth beneath, nearly 
central ; the vent near the apex ; the ambulacra bowed, 
striated across, bordered by pores, and disposed in five 
pairs, each pair forming a petaloidal figure, and are 
then contiunedin the form of bands to the mouth. The 
smaller areas are contained within the petaloidal figures, 
and the larger surrouad the ambulacra, and are ex- 
tended over the rest of the surface, which is covered 
with small tubercles, separated from each other by dis- 
tinct circlets. PI. II, jig. 6. 

Synon. Eckinobrissus, Breyn. 

^. 1. CI. sinuaius. — Nearly orbicular, depressed ; 
one of the larger areas is divided by a longitudinal 
groove, commencing near the apex and continued nearly 
to the margin; the ambulacra arc bowed and broad. 
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are transversely divided by bars, leaving iuterrening 
opeoiogs, and are bordered by rows of thickly set 
pores; each pair of ambulacra approidmate towards 

 the margin, and thus almost enclose the smaller arcAS. 

 The base is divided by five bands, proceeding &om the 
ends of the petaloidal ambulacra and terminating at th« 
mouth; the mouih is small and pentagonal; the vent 
opened laterally in the apex of the groove which exists 
in the upper surface. 

This is the polar stone of Flott. 

No recent species of this genus is known 

This genus is not even mentioned by Lamarck. : and-* 
the first species here noticed is offered by him interro- 
gatively, as similar to Galerites umbrella, with which, 
however, it does not agree, since one of the generii 
characters of Galerites is the having of the vent placet 
in, or beneath and near to, the margin. 

S. C/. conoirffiMS.— A spathose petrifaction; the figure 
conoidal; the circumference siibrotund, inclining to the 
elliptical. The divisions and situations of the areasj 
with the structure of the ambulacra, and the nature of] 
the surface, point this fossil out, in the opinion 
Lcske, as being a species of this genus. 

CI, kemispharicus and Cl. quinquelabiatus are names 
given to two mutilated fossil specimens, possessing, in 
Leskc's opiuion, uncertain claims to places under this 
genus. -The Jirst, he thinks, resembles Galia Wa- 
tjrica, Klein ; and the second does not appear to have 
been in a state, the vent not being discoverable, to 
allow a correct judgment being formed respecting even 
its generic characters. 

Genus IV. Cassiduhis. — Ovaie or subcordifonn,^ 
and rather raised ; the mouth beneath, subcentral; the' 
vent at one end, considerably above the margin; the 
ambulacra porous, subpetaloidol, and reaching ueatly^ 
to the margin. PI. II, Jig. 7. 
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Tiiese ecbinida: were pointed out by Leskc as requiring 
to be placed under a distinct and new genus, tho mouth 
being placed nearly in the centre of the base, and bear- 
ing the character oiEchinanlhus; the vent situated on 
the npper part of one end, as in Spalagus. Leske hav- 
ing declined giving a name to the genus, it received it 
from Lamarck. 

Sp. ] . Cass, pyriformis. — Ovate and gibbous, the base 
rather flat; the surface, particularly of the base, tuber- 
cular ; and the back slightly cariuated ; the ambulacra 
obsoletely porous; the mouth roundish, subpentagonal, 
and with five rather prominent lips ; a double row of 
pores, forming a <jvc-rayed star, round the mouth ; the 
vent round. Fossil, 

2. — lapis cancri. — Convex and obtusely ovate; the 
vertex excenlric aud perforated with four pores ; the am- 
bulacral lines of pores double, and forming subpeta- 
loidal figures, with (he terminations open; the mouth 
not exactly in the centre, but nearer to the narrower 
end; tho vent roimd. Fossil. 

3. — patellaris. — Oval and flattish ; tho back very 
slightly raised, and the base as slightly concave ; the 
ambulacra biporous ; the pores linearly connected in 
the form of a star, and rather separated from the rest of 
the surface by an obsolete line. 

Lamarck, who considers that the characters of the 
ambulacra should be reckoned among the distinguishing 
generic characters, has instituted the following genu? 
for the reception of such of the echinida; as accord with 
the preceding genus, Cassidiilus, in every rospectj except 
in the state of the ambulacra. These, in this genus, 
reach only to the margin ; but those which belong to the 
foUawing genus are extended to the centre of the base. 

Genus V. Nudeolites. — Ovate or subcordiform, ra- 
ther raised; the mouth beneath and suboeatral; the 
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vent at the end, mncii above the margin ; the 
era radiating to the centre of the base. 

Synon. Eckinobrissus, Breyn. 

Sp. 1. Nucl. scutata. — Elliptical and rather qaadrila- 
teral; slightly convex and ^videst behind, where it is 
sulcated; vent dorsal. Fossil. 

Lamark places under this species, Spalagus depressuM 
of Klein. This is an interesting fossil. From its form 
and sulcus, and from tlie i^ituation of the mouth and 
vent, it "approximates to Clypevs ; and, from its four 
radiating ambulacra, with the tiftli passing along the 
sulcus, it resembles Spatagus. 

3. — colombaria. — Obovatc, rather elevated, and^ 
widest behind ; ambulacra with biporous lines, wittL 
faint stria?; the mouth pentagonal. Fossil, 

3. — oVM^wm. — Ovate and piilvinatcd; with thinly 
scattered tubercles with surrounding rings ; the ambu-, 
lacral lines subbiporous. Fossil. 

4. — amygdala. — Ovate and rather gibbous, the V( 
tes rather prominent ; the ambulacra very narrow 
vent beneath a small projeclion. Fossil. 

A figure illustrative of this genus appears to be un- 
necessary, as it would dilTer from that of the preceding 
genus only in the form of the ambulacra. 

Genus VI. Echinarachnhis. — Circumference subpen- 
tagonal; the upper surface slightly raised, rather conoid- 
ally, in the centre ; the under surface flat; the areas se- 
parated by ten tortuous crenated lines; and immediately 
between the approximating larger areas are interposed 
five straight slightly sulcated lines, which, passing over 
the margin, are extended to the mouth ; thus dividing 
the surface into five equal parts. The mouth is beneath) 
and central ; the vent square, on the upper side, close 
to the margin. i 

The whole of the surface is marked by elegant 
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tracings, as if with ink, bearing somewhat of the ap- 
pearance of a spider's web. PI. II, Jig. 8. 

But one species is known, which has only been seen 
recent, and is placed by Lamarck under his genus Scu- 
tella ; but the situation of the vent, decidedly on the 
upper surface, appears to claim for it a distinct genus. 

GknusVII. Galeriles. — Conoidal or snbpyramidal, 
rising from nearly a circular base, and terminating in a 
vertex more or less obtuse ; the mouth beneatli, central ; 
the vent beneath, in or near to the margin ; the surface 
divided into larger and smaller areas by ten pair of am- 
bulacral lines passing from the vertex to the mouth, 
the area in which the vent is placed being the largest. 
PI. II, fig. 3. 

Synon. Conulus, Klein. Eckinites, Lesko. Echino- 
conus, Breyn. 

No remauis of these animals are known to exist but 
ill a mineralised state. These petrifactions have been 
distiaguished by various appellations — Scolopendrita, 
BufonitfE, Cap-stones, &c. 

Sp. 1. Gal. albogalerus. — Conical; circumference 
snhovate, there being a slight extension on that side in 
which the vent is placed ; the vertex perforated with five 
foramina, in the tips of the lesser areas ; the surface 
is beset with minute tubercles, and the sutures con- 
necting the assulae are generally visible : the ambu- 
lacral lines of pores are placed close in straight double 
rows ; the mouth round ; the vent oval, the shell round 
it being vaultedly convex. — Leske ap. Klein, Tab. XII J, 
Jig. A, B. 

2. — depressus. — Circumference circular; the divi- 
sion of the areas marked by the sutures, but the assulse 
not shown ; the mouth rather small ; the vent large and 
oval. 

3. — vulgaris, — Under this vague and comprehensive 



desi^ation are placed those numerous small fossil ape 

cimeas which are common in many parts of the world ;^ 
possessing Uie characters of the genus, but varying so^t^ 
indeterminately in their minor distinctions, as not to ^c: 
allow of their being described as definable varieties — 
They are found, sometimes, to vary so in their figures,.^^ 
as if they were the members of some undcscribed genus ^^^ 
instead of possessing the complete conical form, th e-r*^ 
vertex is depressed as if truncated ; and sometimes the^^s 
slight angles are entirely removed, and the sides are so^^ 
rounded that the fossil possesses almost a globular" " 
form. Even the mouth and vent, though in their regixlai"^ 
situation, are frequently found to vary in their size aiid_ 
form. Tlie areals vary considerably, being sometimes 
raised, other times sunk; some bear the marks of th& 
assulEB, and others not. The ambulacra vary in their" 
lireadth, as well as in their depth or elevation, and. 
sometimes, but rarely, show the two lines of pores. 

As these fossils, which are almost all siliceous casts, 
bear the markings of the inner surface of the shell 
which they filled, their surfaces must necessarily differ 
from the outer siufaces of the shells from which they 
proceeded; and endless, indeed, are the differences 
which have resulted from the various degrees of cor- 
Tectness in the casts, and which must have depended 
not only on the condition of the mould, but on the 
state of the injected matter and the degree of perfec- 
tion to which the crystallizing process had been allowed 
lo proceed. 

4. Gal. qvalerfascialiis.—Neajly globular or acutely 
«onical ; four small and four large areas divided by eight l 
ambulacra ; the mouth and vent quadrangular. 
Fossil. Siliceous. 

5. — sexiesfasciatits — Subcorneal; vertex obtuse; six I 
laige and six small areas, separated by twelve tubei«a-^ 
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lated ambulacra; vent round, and larger than the moutb. 
Fossil. Siliceous. 
These fossils are exceedingly rare. 
The follomng species are also particularised by La- 
marck : — 

6. Gal. abbreviatus. — Fossil, from France and Ger- 
many. 

7. — fissuratus. — Fossil, from the north of Germany. 

8. — hemispk<Ericns. 

It is doubted whether this may not be the same as 
E. subucubts of Leske ap. Klein, Tab. X^lV,fig. L—O. 

9. — depressas. — Leske ap. Klein, Tab. 'Kh,fig. 5, 6. 

10. — rotularis. — This is referred to Ech. subucalus 
of Gmelin and of Leske, Ta6. XIV, bat is snpposed 
to be dissimilar from G. hemisphcEricus. 

11. —  conoideus. — Large ; conoidal, nearly circular ; 
the mouth transverse, surrounded by a hollow. 
Fossil. Italy. 

12. — scutiformis. — Resembles that figured by Klein, 
Tab. XLII, fig: 2. 3. 

13. — ovatus. — Ovato-conoidal ; depressed at the 
sides. Fossil. 

14. — semi-globus. — Orbicular and hemispherical; the 
vertex excentrical. — Leske ap. Klein, Tab. XLII, 
jig. 5. 

15. — cylindricus. — Cylindrical; short; the back 
rounded, but nearly fiat. 

16. — patella. — Orbicular, depressed, and rather 
convex ; the ambulacral grooves elegantly striated ; one 
of the areas excavated by a longitudinal groove. — En- 
cyclop. PI. CXLIII, fig. 1. 3. 

17. — umbrella. — Is questioned as being Clypeus si- 
nuafus of Klein, with which the description agrees; but 
Lamarck has not adverted to the vent in Clypeus being 
on the npper surface. 

Ifct. — exceniricus. — Ovate, convexly gibbous ; the 
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vertex excentrica), from wliich proceed four ambalacra 
the lower side sulcatedwith five grooves, 

This curious and irregularly ibrmed fossil is described 
as being as litrge as the preceding. Its habitat is not 
mentioned . 

19. 6, su&ucufu£.— Discoidal; vertex subrotund ; base 
rather concave; the whole surface of the aieas set with 
minute rings ; the ambulacra biporous ; the mouth small 
and circular ; the vent even, minute, and circular ; the 
vertex sometimes scutellated in those specimens in. 
which the shell remains. Fossil. 

Ecbinites subuculus ofLeske, figured by Klein, Tab, 
XIV, /, m, n, o. 

Gbnus VIII, Cbjpeaster. — Oval, elliptical, snbi- 
angular; sometimes raised and gibbous in the centre; 
the margin thick and rounded, the under side concave 
at the centre ; the mouth, armed with six bony pieces, 
is beneath, and central; the vent beneath, and in or, 
near to the margin ; the ambidacra, on the upper sui--; 
face, in a pentapetalous form. PL II, Jig. 2. 
Synon. Scutum, Klein. Eckinanthas, Leske. 
Sp.l. CI. kumile. —Ovate; margin winding ; ambula- 
era with two rows of pores connected by small trans- 
verse grooves, and so disposed as to form Uie sides of 
-five petaloidal figures; the larger areas are disposed 
around, the smaller ones circumscribed by these ambu- 
lacra, and somewhat raised; the surface covered by 
granular tubercles, set in rings, with numerous smaller 
grains interposed; the base flat towards the margin, and 
concave in the middle; the mouth deeply seated in the 
centre, of an obtuse pentagonal form ; the vent trans* 
veraely ova). Recent and fossil. 

2.' — altum. — Subovate; vertex conoidal, consider' 
ably vaulted ; areas granulated, the larger without, the 
smaller within, the petaloidal spaces formed by the 
ambulacra. 
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This species is only known in a petrified state. It is 
distinguishable by its size, being, sometimes, si& inches 
long, and two inches in height, by its rising in a round 
ranlted form, and by its ambulacra being large and 
wide. Fossil. 

The casts of the two last species form very interesting 
fossils. Org. Remains, PL 11, fig. S, ani Pl.l\,Jlg.7. 

3. C. ovalus. — Ovate ; the margin not waving, the 
upper part convex, with four pores in the vertex; the 
ambulacra, in petaloidal forms, not united at their 
lower terminations, but the one side of each ray extend- 
ing farther than the other ; the surface covered with mi- 
nute tubercles ; the base flat ; the mouth subreniform, 
with five prominent lips, from the hollowed spaces be- 
tween which proceed five grooves ; the vent in the mar- 
gin. Recent and fossil. 

Leske ap. Klein, Tab. XX, fig. c, d. 

4. — orbiculatus. — This is a fossil which was 
placed, by Leske, under this genus, with considerable 
doubt, it being so injured that the state of the under 
part could not be ascertained. 

5. — marginaius. — With a convex stelliferous vertex; 
with short ovato-acute ambulacra; the margin rather 
thin, expanded, and broad. 

Scilla, Corp. mar. Tab. XI, fig. inferior. 

6. — scutiformis. — Elliptical; the back flattish and 



Seba. mws. IH, Tab. XIII, fig. 23, 24. Encye. PI. 
CXLVI, fig. 1. 2. 

7. — laganum. ^ 
Echinodiscus laganum. Leske ap. Klein, Tab. XXII, 

fig. a, b, c. 

8. — excentricus. — Suborbicular, depressed, but ra- 
ther convex; five narrow ambulacral compartments di- 

rlcating from the excentric vertex ; the vent marginal. 
tcijc. PI. CXLIV, fig. 1, 2. 
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9. C. ovi/ormis, 

Echinanthus ovatus, Leske ap. KX 7V(6. XX,>!r;. c, tf. 
Becent and fossil. Found in the South Seas. 

10. — politus. — Ovate, inflated, and smooth ; with 
five long narrow ambulacral compartments, open at 
their terminations. Fossil, from Sienna. 

11. — hemispktBricus. — Orbicular, convex, and semi- 
globose ; with five ambulacral divisions radiating from 
the excentrical vertex. Fossil. 

12. — slelliferus. — Ovate and tumid; with five long 
narrow ambulacral divisions, the contained areas rather 
prominent. 

Knorr. Petr. p. 11, Tab. E. in, fig. 5. 

Genus IX. Sculella. — Rather fiat or discoidal ; 
slightly convex on the upper surface ; with four large 
pores in the vertex ; the margin rather thin and acute ; 
and the base flat. The ambulacra short, disposed in a 
pentapetalous figure; the mouth beneath, central; the 
vent beneath, between the mouth and margin. PI, U, 

A. 10. 

The mouth is armed with five pieces, divided into two 
branches, and vertical irregular plates are interposed 
between the two brauches. 

Synon. Placenta, Klein. £ckmodiscus, Breyn, Leske, 
and others. 

Sp. 1. — Scut, dentata. — Orbicular, depressed ; the disc 
entire ; the posterior part of the margin dentated. 

Leske ap. Klein, Tab, XXII, jig. E, F. 

2. — digitata. — Orbitmlar, depressed ; the disc pierc- 
ed in the fore part by two or four openings, 

Leske ap, Klein, Tab. XXII, Jig, A, B, Hecias 
digilatus. Fig. C, D. Octies digitahis. 

3. — emarginata. — Orbiculato-clliptical, depressed; 
with six foramina, five of which cut into the margin. 

Leske ap. Klein, Tab. L, Jig. 5, 6. 

4. — sc.r/bm.— Orbicular, depressed, and as if tnin- 
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•€AtBd', with six oblon; foramina ; die Tent near to (ha | 

Leske ap. Klein, Tab. 1,, Jig. 3, 4. 

6. S. quinqiiefora. — Orbicular, depressed, aud sub-, I 
reniform ; with five oblong foramina ; the vent near to 
the mouth, ^ 

Leske ap. Klein, Tab. XXI, Jig. C, D. 

G. — quadrifora. 

This appears to be only a variety of Scutella trnar- 
ginata, in which only two of the three posterior fora- 
mina reach the margin. It however dificrs in being 
somewhat subreniform. 

7. — bifora. — Obtusely trigonal and depressed; with 
two oblong foramina at the posterior part; the vent 
distant from the mouth. 

Leske ap. Klein, Tab. XXI, Jig. J, B. 

8. — bifissa. — Cord ato- orbicular, depressed; with 
two slits on the wider side, and an intermediate, pro- 
jecting, truncated lobe. 

Echinus Auritun, Leske ap. Klein, p. 202. 

9. — hnticularis. — Orbicular, rather convex ; with 
five short ambulacra with open apices; the vent mar- 
ginal. Fossil. Grignon. 

10. — orbicularis. — Circular, and depressed towards 
the margin ; the back rather convex in the centre ; 
ovato-acutc ambulacra ; the vent between tJic mouth and 
the margin. 

Leske ap. Klein, Tab. XLV, fig. 6, 7. 

11. — _^6w /a ris.— Small, orbicular, depressed, and 
lather thick, the margin rounded ; the vent between the 
mouth and the margin. 

Lang. lap. fig. Tab. XXXV, fig. ult. 

12. — placenta. 

This is the name apphed by Lamarck to the echinus 
which has been eissmned above as the type of the genus 
jlrachnius. 




^ 
^ 



, S. parma. — Orbicolar ; the back rather convex ^^^: 
with five snbovate ambulacra, disjoined at the apices ;^S 
and ^ve ramitied grooves in the lower part ; the venl 
marginEil. Recent. 

14. — sabrotuuda. — Orbicnlar; the back rather con- 
vex ; with iive subovatc ambulacra, contracted in thi 
apices ; tlie vent beneath the margin. 

Leske ap. Klein, Tab. XLVII, jig. 7. 

15. — p/acu»oria.— Elliptical, depressed, and widest: 
in the fore part; with narrow linear ambulacra, dis- 
joined at their apices; the vent near to the margin. 
Recent. South Sea. 

16. — lalissima, —Very large, depressed, elliptical, 
Hobpentagonal, and truncated posteriorly ; with obloi^o- 
oval ambulacra ; the vent near to the margin. 
Recent. South Sea. 

17. — ambigeno.— Ovato-elliptical; the b^k rather 
convex; the sides rather winding ; the ambulacra ovato- 
oblong, pulvinated; the vent uear to the margin. 

Lcskc ap. Klein, Tab. XIX, fig. C, D. 

&u Eehinanthus? This appears to approach nearly 
to the genus Clypeaster. 

Genus X. Fibularia. — Subglobular, ovoid, and 
nearly round, with no determinate margin; the ambu- 
lacra forming petaloidal, short, narrow, and circum- 
Bcritied figures; the mouth beneath, central; the vent 
near to the mouth, or midway between it and the side; 
PI. II, fig. 4, 5. 

Synon. Echinocyamus, Phelsum and Leske. 

The known species of this genus ore of very small size. 

Sp. 1. Fib. nucleus cerasi. — Circumference circular; 
upper surface globose ; sides rather sulcated ; the base 
narrow and flat in the middle ; the small areas petal- 
formed and rather pulvinated; the vertex excentric 
with four pores; the month circular; the vent smtiller 
than the mouth, and oblong. 
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3. F. vertice central*. — Tlue differs from Uie preceding 
only in the vertex being cODtral. 

3. — cruwra,— Globose ; the circumference inclining 
to oval ; the base narrow ; sides sulcated ; and the am- 
bulacra somewhat raised. 

4. — crtmto/aris.— Anterior surface globose, the pos- 
terior subaugidar, pnlvinated, and abrupt ; the circum- 
ference elliptical ; the vertex estcentric ; the base rather 
naiTow. 

The 6th, 6th, and 7th species of Fhelstun, turcica, 
tncta, and ovata, appear to be merely varieties of the 
fourth species (CraniolarisJ. The 8Lh and 9th species, 
iatbyrus and equinus, do not appear to be marked by 
•Dy characters decidedly distinctive. 

1-0. — angulosa. — Appears to be distinguishable from 
the circumference possessing somewhat of a quinquan- 
gular form. 

11. — ovalis. — This, besides being of an obtusely 
oval form, is marked by four pores existing in the 
vertex. 

12. — intequalis. — Bearing the form of an apple-pip, 
or seed, ovate, very slightly pentagonal ; the back un- 
«ven and anteriorly gibbous, posteriorly slanting and 
fiattish ; base subglobose and rather narrow ; sides sul- 
cated; petals sub-pulvinated ; the apex central. 

13. — cor rantB, and Sp, 14. F. paddeAart.— Appear 
to be varieties of the twelftli fF. incequalis). 

These small echini have been, it appears, found only 
recent in the Adriatic, and on some parts of the Ame- 
lican coast. 

14. — oyu/iMw.— This is the least known of these 
cchinidse, being about the size of a pea; globoscly 
ovate; the base rather narrovr; ambulacra short, and 
separate at their terminations. 

16. — larentina. — Ovately elliptical ; rather convex ; 
plano-convex beneatb; ambulacra short and disjwned. 
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Gbnus XI. Echinoneus Obovate or suborbicular, 

rather depressed, of a boat-like form; the ambulacra, 
formed by ten grooves, radiating from the vertex to the 
lase. '■ 

These echini differ from those of the preceding genttS , 
by their extended ambulacra; they are also larger, and 
of a more oblong form. 

Sp, 1. Mchiaon. cyclostomus. — Ovato-oblong, rather 
depressed, though pulvinated ; five pores in the ver) 
the mouth round. Recent. 

Leske ap. Klein, Tab. XXXVII, Jig. 3, 4, 

2. — semilunaris. — Ovato-oblong, rather depressed ; 
with four pores in the vertex ; the month oblong, ob- 
liquely transverse. Recent. 

Echin. minor, Lesfce ap. Klein, Tab. XLIX, Jig,, 
8, 9. 

3. — gibbons. — Ovate, turgid, irregular ; vertex ei- 
centrical ; ambulacra waved ; the month oval, acute, 
and obliquely transverse. Recent, 

One species remains which is placed under this genus, 
but not without some hesitation. It is figured, by ScUIa, 
Tab, XI, Jig. 1, 2, and is named, by Pbelsum, Ecki- 
noneas scutiformis; but its characters are such as to 
render it difficult to determine under what genus it 
should be placed. ^ 

It is placentiform, its circumference oval; the am- 
bulacra striated, passing from the vertex nearly to 
the mouth, where they terminate in slightly depressed 
grooves ; the mouth is in the middle of the base, ob- 
tusely pentagonal ; the vent towards the margin. 

The striated rays, with the grooves in the base, agree 
with Clypetts; the structure and disposition of its am- 
bulacra with Clypeaster ; whilst its outline and form, 
with the position of the mouth and vent, approximate 
it to Scutella. 

No figure of this genus is given, since, to obtain 
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idea of its appearance, it is only necessary to connect 
its ovoida] boat-like fonn with the situation of the 
mouth and vent, as in the preceding genus, the ambu- 
lacra being continued from the vertex to the base. 

Genus XII. Ananchytes. — Irregularly helmet-fonned, 
ovato or conoidal ; the ambulacra radiating from the 
vertex to the margin, and even to the mouth ; the luoutii 
labiated and subtransverse, near the margin, at one end ; 
the vent at the opposite end. 

The species of this genus are only known fossil. 

Synon. Cassis, Galea, and Galeola, Klein. Eckino- 
coryies, Leske. 

Sp. 1. An. ova(a.— Obovato-conoidal; the vent ovate. 

Leskc ap. Klein, Tab. LIII, Jig. 3. 

Fossil, neat Paris. 

2. — sfn'aia.— Ovato-rotund, raised, and much stri- 
ated; the back convex, somewhat compressed, with 
numerous vertical striee ; the assolae obsolete. 

Leske ap. Klein, Tab. XLII, Jig. 4. 
Fossil, Picardy, 

3. — gibba. — Ovate, raised ; the back ventricose, but, 
at the top, compressed ; the sides depressed inferiorly. 
with light ambulacral interstices ; the vertex duplicate. 

~«ske ap. Klein, Tab. XV, Jig. A, B. 

Possil, from Normandy. 
^4. — pMSfa/osa.— Ovato-conical, pointed towards the 
top ; depressed, and showing the assula^ at the sides ; 
the biporous Unes of tlie ambulacra disposed in pairs ; 
the vertex double and impressed. 

KEske ap. Klein, Tab. XVI, Jig. A, B. 
ossil. 
— bicordata. — Obovate ; slightly grooved at each 
extremity; the back smooth, with a double vertex. 
Spalangites bicordatus, Leske ap. Klein, Tab. XLVII, 
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G. ^. «(/rJMUUf .•—CorUatcul, eligliUy grooved farm 

•jipaiatigiies £armtUus, Loske a{». Vleio, Tail. 
Jig- 2, 3. 

7. — ellipUc«.—Ovaio-elUpticA[ aad puIvioRled ; 
two ixmote vertit^s ; assul^ aearly obsoUte. 

KnoiT, Petr. Tab. E. iii, fig. G. 

8. — cor data ■■—Cotd^tP-cooicai ; asavAx: 
deoted in at the anterior part ; the ambulacm in 
with foyr rows of por&s ; the vertex aot divided. 

Spafangus ananchytis? Iieekc ap. Kktii, T^. Mil, 
fig. 1, 3. 
Fossil. 

9. — spaiaw JM4'.— Cordatcd, convex ; ambulacra 
pressed and continued to the mosUl ; ft groove in 
e^finoted posterior part. 

fossil, from France. 

10. — semiglobtis. — Ovate-hemispherical ; hose jBJAt ; 
ambulacra narrow, with 4en biporoas liueii, Approx- 
imated in pairs; the vertex undivided. 

Echinocorytes minor. Lcske ap- Klein, Tab. X.V. 
fig. C. D. 
Fossil. 

11. — pi^M^a.— The least; ovato-globulosc ; 
convex beneath ; vent in the upper part of (jie edge. 

Foesil, from near Geauvais. 

Xjt. — cor aviiim. — Subcordated, convex; ambuj; 
ividfJy striated; tbe fifth obeolete. 

Spatangus ovatus, Leske ap. Klein, Tab. Xi 
fig. 12, 13. 

Fossil. 

Gsxiis XIII. Spatangus. — Gibbous, heart or 
shaped ; the xouuth beneath, near to the wider end, 
tfansveree, labiated, and without teeth; the vent on 
the side, at the opposite end ; the ambulacra, four, 
five, short and unequal. »,i-,-.." 




The striking ditferefice of fomr beCween the egg- 
shaped and heart-shaped species of tWs gefius bad 
almost induced Leske to divide thesR bodies into two 
geneta, and to Iiave considered the former a,s Srissi, 
a(drf the latter as Spatagi ; bnt liirther consid'pration, 
aw* the coBcarring opinion of Mailer, aa to tTie identity 
of the animals themselves, led him to retain Ibem under 
•WSgBniw; aeparatin^fticm by divisions, chiefly found- 
ed on these characters, into the two families ot Brisms 
aad Spatagus. Lamarck has thought proper to effect 
this separation in a more simple manner ; he divides the 
species into those which have four ambulacra, Bri$si, 
and those which have five, Spatartgi ; the general form 
and characters of both of which are represented. 

Brissus fOvum-marinumJ , PI. II, jig. 13; Spatangus 
(Cor. mariniim), jig. 11. 

* With four ambalacra (BrissiJ. 

5^. 1. Spatan^s pectoralis. — Ovato-clliptical, de- 
pressed, large ; four ambulacra, with the interstices 
elegantly granulated ; the assulEe elongated at the mar- 
gin. Recent. 

Seba. Mm. HI, Tab. XIV, jig. 5, 0. 

af. — ventricosas. — Ovate, inflated, obsolctely asso 
lated; with four oblong canaliculatt;d ambulacra; tHe 
larger tubercles placed ia zig-zag. Recent. 

Brissus ventricostts, Leske ap. Klein, Tab. XXVI, 
ftg: A. An. Scill. Corp. Marin. Tab. TV, fig. \. 2. 

3. — parpureus. — Cordated; with four smooth lance- 
olate ambulacra, the larger tubercles placed in zig-zag. 
Recent and fossil. 

Spalangas purpureus, Leske ap. Klein, Tab. XJillT, 
jig. 3-5 ; Tab. XLV, jig. 5. 

Scill. Corp. Marin. Tab. II, No. I, fig. 1. 

4-.  — ovafirs. — Ovate ; semicylindirical ; depressed 
backwards, with four excavated canalicuiated ambulH*- 
era, the fore ones oblique. 
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Spatangiu britms viiicolor., Leskc ap. Kloin, 
XXVI, Jig. B, C. 
Beceot. 

5. S. carinatas. — Ovate, inflated, and a little tui^d 
at the sides; ambuiacra four, the fore ones transversely 
divaricated ; the dorsal area carinated backwards, andi^ 
obtasely projecting. Recent. 

Spalangus brissus, late carinaius, Leske ap. KI< 
Tab. XLVIII, fig. 4, 5. 

6. — cobtmbaris. — Oval; vertex depressed; 
four shortish ambulacra, the hinder ones straight. 

Recent. Seba, Mus. Ill, Tab. X, Jig. 19. 

7. — compressus. — Small, ovate, as if compressed at 
the sides, and not spotted; the back carinated; four 
impressed ambulacra. 

Recent, from the Isle of France, 

8. — crux andrecE.—Ovaie, depressed; with four li 
ceolate ambulacra, obliquely divaricating; with ot 
lated interstices. Recent. South Sea, 

9. — stentalis. — Ovate, assulated, spotted ; with fc 
ambulacra ; with a carinated sternum on the lower Bar- 
face. Recent, South Sea, 

10. — planulatus. — Elliptical, depressed; with foui 
narrow lanceolate ambulacra, obliquely divaricating; 
interstices snbocellated. Recent. South Sea. 

** With five ambulacra (SpatangiJ. 

11. — caHafi/eriw,— Cordato-obloag, gibbous in 
hinder part; with five open impressed ambulacra, 
foremost the deepest, and channel-formed. 

Spalangus lacunosas, Leske ap. Klein, Tab. XX' 

Jig. A. 

Recent, in the Indian Sea. Fossil. 

12. — airopos. 
An spalangus lacunosus? Leske ap. Klein, Tab. 

fg- yi. B. 

Recent iuid fossil. 
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13. S. arcuariu*.— Cordated, ioflaUid, gibbous poster ] 
riorly; with five ambaiacra, the aide ones resembling 
doable bows ; the mouth subcentral. 

Spatangus pusillus, Lcske ap. Klein, Tab. XXIV, 
jig. c, d, e, aod Tab. XXXVIII, Jig. 5. 

14. — punc (afws.— Cord ated, convex ; the back cari- 
nated posteriorly, with small punctiform tubercles ; the < 
ambaiacra crenulated. 

An spatangtis cor anguinnm? Leske ap. Klein, Tab. 
XXIII*, fig. C. 
Fossil. 

15. — cor anguinum. — Cordate, subconvex ; five im- j 
pressed ambulacra, with four rows of potes; two row» 1 
of pores extended beyond the ambulacra. PL ll/fig. 11/ , 

Spatangas cor anguinum, Iveske ap. Klein, Tab", i 
XXIII,/g. A, B, C, D; Tab. XIN,fig. 12; and Tab. 
XXIII, ^g.e,/. - I 

16. — refusM*.— Cordifonn, raised in the hinder paife 1 
of the back ; convex, but depressed, 
^ooved before; with five ambulacra, the fiflh in thai 
dorsal groove. Fossil. 

Echino-spatagus, Breyn, Tab. ^,fig. 3, 4. Spalangt 
depresms, Leske? 

17. — subglobosus. — Cordato-orbiculate ; convex on 
both sides ; with five ambulacra, doubly biporous ; the 
month reniform ; the vent ovate. 

Fossil. Leske ap. Klein, Tab. LIV, Jig. 2, 3. 

18. — gibbits. — Co rdato- abbreviated ; convex; snb- 
^bbous; depressed in the fore part; the hinder part rais- 
ed; with five ambulacra, doubly biporous; the vent ovate. 

Fossil. Encyc. fig. 4, 5, 6. 

19. — prunella. — Subglobose ; gibbous in the back 
part; fi\e short ambulacra with four rows of pores; the 

* Tbf re exists a variety of tbi* ipecies, Spat, car. aaguinuni, mica criiiiu, 
>n vibich the amhulaci'a are sligblly bciit, and liave their transTcne strif 
rather broader. 




vont 3A tbo liighcst part ot' the marginal 
Fosait, from Macstricbt. 
20, S. radtatus. — Ovate, raisoi), grooved 
t&eio ratbei depressed ; five ambulacra, the fifEb luAer 
obsolete in the ^oove. 

Fossil, from Maestrickt  

Spntangvs striato-radiaius, Leskc ap. Klein, 3141 
XXV. ^ 

Jfo echinital renains appear to have been diacovcied' 
in either the transition or the mountain Limestone. 
They occnr, but not frequently, in the lias fonoatiim; 
and, from the size and form of the spines, small and 
setose, they may be supposed to belong to some of 
tile species of Cidaris, or of the Lamarcfeian g'enus> 
Eckimis. 

No pemainE of these ammals are found in the «andy 
beds of the inferior oolite, which have beeft deposited 
Qiver the lias ; But, in the fullef'a earth of the inferior 
oolke, placed over these, the Cidaris subangularis of 
Kleis, anid the Eekinma angvlosiM of Lamarck, with one 
or two more of the Lamarckiait genus Eckinua, arc 
feond; Here ace also first discovered remains of Ae 
genus Clipeus: Clipeas sinuatus of Plot, and CHpm^ 
olanMeahfris, me here ftiund in very good preservation. 
These fijssils are afterwards found m ail the aneeee^Rg 
superior beds of the oolite series. 

EchinidfU spines, of a long, acictilftr form, so 
praBerve* as to retain traces of their original coioi 
are fomd iS' tb« Stonesiield slate. 

In tba cornbrash, and in ite clay over the great 
oolite, are found a very depressed comdar McMrttts, 
■vifaaek night, at: flrsi sigbt, be mistaken for Cf. sinuattu. 
"Elte sitaatios o^ 1^ mouth and vent would chaiacteriso 
it as a depressed Galerites, but that the pctaloidal 
forms in which its ambulacra are disposed would prace- 
it rather among the Clypeasters. 
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6«v«ral specieB oi' Ctdarites aiso occur in tbe l*ab ai 
die oeUtc, aad )irincipally in tbe ^ondicasli, in tbe day 
OYer tbo greaif, oolite, and in ihe upper beds oi tkat 
eock. Three beaulaWiipecies aEc foimd chiefly in the 
<»ral rag: — 1. Cid. papUlata, Org. Sxtuains, Vol. IH, 
i*L 1, fog. 9, very closely a^ieeii^ with tiiat wMch ii 
Ibtmd iu the cbalk. 2. dd. intermtdia. Org. Rtnaing, 
Vol. ni, PI. I, fig. 6. 3. Cid. diadema, JUf. i o( Hm 
aa»e plate. In thus bed, pPo1»ably the lost in wktdi 
Ibey occur, none having been spoken of as found ia 
aay utrata oi' posterior Sormation, QipeMs sinuatus, ani 
ffeaseuism, are (omnA iu exc^eiit preserrution. 

llie green sand presents some very curioas and in- 
toietatiag facte respecting lliese tbssilij. In the watea% 
■s^ich deposited this formatioa, the Spalaaigi appeat to 
have first existed ; no remains of due ^Mius having be»i 
dJBCoyecediaanyof Iheaujijacentlbiiiiatione. It is also 
deserving of observation, that tliey are not found again 
hit in tbe chalk, and in the seas of the present world. 
These, like almost all the fosails of tbe green sand, are 
»bc«ons, and are rendered more iuteresting from the 
white quartz crystals which ^ their cavities, and from 
tiieir excellent preservation, by which the minutest 
inarfcii^B OQ their surfaces ar« shewn. 

If the fossil, which has been so trequeutly considered 
as Ciipeus clunicularis, be not ranged under GalerUes, 
Lam. (CoHUlus), it is in this formation that Gaierites 
first appears in a very small species. 

Two of the genus Cidartfes are found in the neigbhour- 
bood of Heytesbmy, which have been figured. Organic 
Remains, Vol. Ill, PL I, Jig. 12 and 13, and are re- 
laajikable for the appendages which are attached on the 
Upper surface, round the superior opening, and winch 
extend over nearly a third of the surface. In one of 
these, jig. 12, this appendage is formed of roundirii 
S>Iste3, their margins having obtained somewhat of a 
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polygona] I'orm, apparently from the lateral pressure 
against each other from the increase of their size : a 
foramen is generally discoyerable in the centre of each 
plate, and uumerous short filaments comiect them with 
each other. Repeated examination of this structure, in 
numerous specimens, has led to the suggestion, that 
this appendage may have been formed by the youug 
animals, just escaped from their ovulse, and thus at- 
tached to the surface of the parent. The fossil, repre- 
sented Jig. 13, is furnished with appendages formed 
by raised lines, crossing each other in an irregular 
trellissed form. No explanation has yet been offered 
which will account for the existence of this structure. 
May it not have proceeded from corrugations of the soft 
cuticular surface occasioned by the attachment of the 
young, as noticed in the preceding fossil ? 

The chalk marl does not appear to contain any fossil 
echinidfe whatever. 

It is in the chalk, and chiefly, perhaps, in that with 
interspersed flints, that these fossils are most abundant. 
Ananckytes, Lam. (helmet-shaped), is found here only: 
no individual has been noticed as having been found 
in any of the preceding subjacent formations ; nor are 
any found in the posterior formations, or among the 
ecbinidae of the present seas. Specimens of the Gale- 
rites, Lam. frequently occur here ; but, as has been ob- 
served respecting Chjpeus and Anaticbyles, this genus 
is only known in if s mineralised remains. 

The Spalangiles are also frequently found in the 
ch^k. 

Numerous specimens of the genus C'idarites are also 
found in the chalk, and particularly in the Kentish chalk 
pits, where several different species are discovered, and 
not uncommonly those, which, from their being highly 
ornamented, may be termed Diadems, many of which 
have their tubercles perforated in the centre, and havf « 
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also the bases of their papillary projections, on wliich 
the spines articulate, orrifiniented by regular crcntila- 

Siliceous casts of the differeot species which exist in 
a mineralised state are frequently found in the ^avel 
derived Irom the chalk ; particularly of the smaller Ga- 
UrittE, and which, from their general diffusion, and 
from the irregular variation of their forms, not allowing 
their separation into distinct species, have been spoken 
of as EchiniliB vulgares. 

Shells. — Recent shells are divided into univalves, 
bivalves, and multivalves; the univalves being also 
divided Into those which have one or more chambers, 
being unilocular or multilocular. But another section 
is necessary for the reception of those extinct shells 
of the t'urmcr worUl which have been found in the 
earlier strata, and which, though tkearing tlie outward 
appearance of bivalve shells, are divided by septa into 
■everal chambers. Such are Produclus of Sowerby, iirst 
noticed by Martin ; and Ptntamerus discovered by Mr. 
Aikin in the mountain limestone of Shropshire, the na- 
ture of which shell has- been so successfully investigated 
by Mr. Sowerby*. These shells may be distinguished 
as multilocular bivalves. 

Univalves vary considerably in their forms, being tu- 
bular, discoidal, fusiform, turbinated (the spire passing 
suddenly from the tumid belly of the shell), or turricu- 
tated (the turns gradually enlarging, so as to form an 
elongated cone); they are also ovoid, elliptical, &c 
The surface also varies considerably, being smooth, 
striated, trcllised, grooved, &c., and is, in some shells, 
beset with rounded or sharp ribs, spines, foliaceous pro- 
cesses, &c. The shell rPl. IX, fig. 2) 'terminates su' 
periorly witli the top of the spire, which is pointed, obtuse, 
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Ar gluhular, and sometimes decollated, as is chiefly ob- 
serrable in some shells of the genus Buiimus. Tho spire 
(a) is formed by the union of the turns, or whirls fb), 
which are coimt'^d by reckoning the lower tam, cop- 
taining the opening to where the left lip is attached, as 
and reckoning on the same line to the top of the 
spire. The turns generally go in a direction from the 
right to the left ; they very rarely pass in the opposite 
direction, and, when that is the case, they arc termed 
reversed shells. The line at which the whirls are united 
to each other is termed the suture. The whirls are either 
plain, keeled, grooved, crenulated, or crowned with 
points, tubercles, or spines, &c~. 

"Kie back Cc) is the external tumid part of the last 
turn which forms the opening; the beUy (d) is the cor- 
responding concavity, reaching to the part where the 
cavity contracts, which is called the throat. The open- 
mg (e) is circular, semicircular, oval, angular, &c., 
and is whole, or terminates in a groove or a notch, 
which is either straight or reverted : when the opening 
is longer than wide, it is said to be longitudinal; when 
wider than long, transverse; and when straight aad 
Darrow, linear. The edge, or margin of the opening, ia 
divided into the riyAi anrf left lips: Ibe right, ot outer 
'•P CO> teaches from that point where it rests on the 
last turn but one of the spire to the base of the shell. 
This lip is notched at its base in the buccinums, and 
channelled or grooved in the murexes, and has a fissure 
or notch in its side in pleurotomas. In several shells, 
as in the helixes, it extends over fo the left side ; in 
some shells the right lip is eared, having an appendix, 
diSiering in different species; being straight, smooth, 
^itated, &c. The kft lip (g) is opposite, of course, 
to the right, being that part which is attached to the se- 
cond turn of the spire, and is but of small extent in 
those shells the opening of which is entire. The coh 
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msUa (hj, th« substance roQud which the turns ar« 
formed, is oq the leilt side of the shell, and torminatea 
at its base ; sometimes in a point, and somethneii in a 
hollow, which is termed an umbilicus: the surface of 
the columella varies considerably in different genera, 
being smooth or flat, or rounded, and sometimes plaited, 
transTersely or obliquely ; and sometimes dentatcd, 
channelled, tuberculated, &.c. : in some instances the 
□mbilical termination is iilled, as if by an exudation of 
callus. The opening is sometimes filled by a testaceous 
or, sometimes, a cartilaginous body of a convex e:^- 
teraal surface, but flat on the side next the animal, '' 
where it is marked with a spiral line ; this is termed the 
operculum. 

Bivalve shells, when their valves are similar in size 
and form, are said to be equivalved, if not, inequivalved ; 
when the anterior part agrees in form and size with the 
posterior, they are said to be equilateral, if not, inequi- 
lateral. The valves are connected at their base by a 
ligament, with or without a hing;e, this ligament being 
placed either externally or internally : the belly, PL IX, 
fig, 8 (a), is the most tumid part; the disk (6) is that 
part between the belly and the margin (c), which is 
considered to refer to the external side, or, as it may he 
termed, when the shell is placed on its base, the upper 
aide ; then the eminences, umbones (d), are beneath the 
hinge, and terminate in the points or beaks (mucroues) 
(a), which are incurved, reflexed, earformed, &c. The 
beakd are frequently, in particular shells, accompanied 
by two external impressions ; one of these, the corselet 
CfJ, is on the anterior surface, and is separated from the 
disk, generally, by a ridge, an angle, or a sunken line, 
and is often distinguishable by its difierence of colour 
as well as by other circumstances : it is sometimes 
spinous, carinated, lamellated, &c., but it is geuerally 
smooth when it is said to be naked. The other, the 
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laiiuh (<fj, M placed at the bottom of the poijterior sur- 
face: it is variously shaped, oval, oblong, lanceolated, 
&c., and is sometimes edged, toothed, &.c. The shell 
being placed on the hinge, the anterior side being for- 
ward, that is considered as the right valve which an- 
Ewers to the left hand, aad that as the leUt valve which 
answers to the right hand of the observer. The leogA 
of the shell is measured from the hinge to the outer or 
upper edge, and the width from the end of the anterior 
to that of the posterior margin. Tfiose shells, whose 
length exceeds their width, are considered as longitudi- 
nal shells, and those, whose w idth exceeds their length, 
transverse shells. The forms and markings of bivalves 
arc too numerous to he noticed in this place. Shells 
are necessarily distinguished into free, such as are ca- 
piible of being moved ; and Jixed, being such as become 
adkereut to other solid bodies. On the internal surface 
of the valves are impressions of a regular form, varyinj 
in that respect as well as in their number, iq different 
shells : these are the places where the animal was at^ 
tached to the shell by its tendinous attachment, and may 
be called the muscular impressions. These vary in their 
number, according to the number of muscles employed 
for this purpose, being one, two, or even more, on each 
valve. The hinye (A) is placed in the most solid part 
of the shell, generally in ils base, beneath its beaka. 
It is usually formed of teeth, which either shut into 
each other or into the opposite valve. Those teeth 
which are most decidedly beneath the beaks, in the 
middle, are termed the cardinal or kings teeth, and the 
distant ones the lateral or accessory teeth. In some 
shells there are no decided teeth ; the motion being re- 
gulated by the ligament being attached to a testaceoas 
protuberance, termed a callus. The teeth themselves 
vary also iu their forms, situations, &c., as will be seen _ 
in the description of the several genera. 
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A knowledge of the action of the ligament, which, it 
has been mentioned, serves to attach the valves, is ne- 
cessary to be possessed by those who enter into the 
investigations frequently demanded respecting fossil bi- 
valves. This ligament is sometimes placed externally, 
and sometimes internally. When external, it necessa- 
rily becomes stretched when the shell is closed ; and 
then, if the muscle which holds the valves together be- 
comes relaxed, it opens thera by its elasticity only : but, 
if internal, between the valves, it becomes compressed 
when the valves are closed, and then opens them by its 
elasticity, as soon as the muscular action diminishes or 
ceases. 

Multivalve shells difier materially in their form and 
structure: some, as the pholas, may be considered, 
from their having their two sides of the same form and 
dimensions, as equivalved; others, as the anomia, arc 
ijKqvivalved. Some have their valves joined by a 
squamose kind of suture, as the balanus ; others have 
their valves united in a tendinous peduncle ; whilst, in 
others, the valves are contained in a testaceous 
tube. 

The illustrious Linnaeus disposed alt the shells which 
were known in his time under thirty-six genera, founding 
their generic distinctions, in tlie univalves, chiefiy on 
the characters of their openings, and, ih the bivalves, 
on those of their binge. But these genera were found 
icsufficient for the necessary distinctions : shells essen- 
tially diiferent being crowded together under the same 
genus; and the fossil shells which were subsequently 
discovered differed so much from those which were be- 
fore known, as to render an addition to the number of 
the genera absolutely necessary. This work was com- 
menced by M. Bruguiere; and has been since most suc- 
cessfully conducted by Le Chev. de Lamarck, to whom 
we are much indebted for making the required augmon- 
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tebon of the Dumber of genera, and for soggestiiig ae- 
Tsral other important changes in the clasBification. 

In this part of the present work it is proposed to give 
the most prominent characters of the known genera, with 
sketehes illnatrative of their distinctive differences. 

Univalves. 

Genus 1, — Planospirites. — A flat univalve, nea) 
drcular, with a cord-like ridge passing from the edge' 
on to the inferior sarface, and curriog backwards in a 
spiral direction. Fossil, St. Peter's, Maestricbt, 

Pi. Ill, Jt^. 1. 

2. Oscana. — An oval univalve, slightly vaulted; 
spire, semitransparent, and nearly coriaceous. 
Recent. Pl.Ul,Jtg.2. 

3. Testacella. — An obliquely conical univalve ; ap«^ 
turned ; opening oval ; the left edge turned inwards. 
Recent. PL III, Jig. 3. 

Grows on the caudal termination of an animal gene- 
rally resembling a slug. 

4. Patella, — A shield-formed, subcorneal univalve; 
no spire, and without pertbration of the disk, or mw- 
ginal fissure *. Recent and fossil. PI. HI, Jig. 4. 

 Pa/ftia tHilTala, Lin. and P. comucopia and dilatata, Lain, have the 
peculiar properly of b^iiig attacked la nn opercnlum, or nndemlve, b]> t 
muacle, the mark of altacliment of which, eipcciati}' on the lower *al*e, 
bean sonipwhat of the figure of a Uone-ihoa ; Uiii viUe beiiig aUadi«d \>f 
the other aide to other bodies. 

TUa ahell, whicb hu beea named Hijtponix, a coasidered by M. de 
Fmce, ita diicoverer, as an univalve, (he auimal of which has the power 
of fbnning tbia additional portion to raise it above t)ie sobstanre by wGich 
it IB iDpporlPd. 

Mr, G, Sowerby, who hna given a very interetting account of thii ibell 
in hia valnable work oq the genera of recenl and finail abella, aoiuidefi il 
■tbeingdecklcdly a bivalve nhell. 

ItbH Dot either cardinal ligament or binge : and it U worthy of remark, 
liiailu mwcnlar inpreuiona are obs«rvabte on other valves which have 
been attnbated to other «peciei of Paletltt. 
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6. fissurdla. — A shield'formed, subcorneal univalve; 
no spire ; the vertex perforated witb an oblong opening. 
Recent and fossil. PL III, fig, 5. 

6. Emarginula. — An obliquely conical univalve ; the 
vertex inclined, and the posterior margin notched. 
Recent and fossil. PI. Ill, fig. 6. 

7. Conckolepas. — An oval univalve, convex upwards; 
tlie vertex inclined on the left side; tbe cavity plain, 
terminating at the base of the right edge with two teeth 
and a groove. Recent. PI. Ill, fig. 7. 

8. %Stomalia. — An oval, earfonoed univalve, with a 
prominent spire ; opening ample, entire, and longer 
than wide; disk not perforated. Recent. P/. Ill, 

9. Argonauta. — An involuted univalve; the spire 
turning into the opening; very thin, with a tubercular 
doable dorsal keel. Recent, and very rarely fossil. 
PI. III. fig. 9. 

10. Cannaria. — A subconical univalve ; flattened at 
the sides, very thin; tbe apex turned in a small spiral; 
the back famished with a dentated keel ; tbe opening 
entire, oblong, and contracted toward the keel. 
Recent. PI. Ill, fig. 10. 

11. Sigaretvs, — An oval, flattish, and earformed uni- 
valve, with a short spiral columella ; tbe opening entire, 
ample, longer than wide, and spread out towards the 
right lip. Recent, and but rarely fossil. PI. Ill, 
fig.ll. 

12. Haliotis. — An ovai, flatfish, and earformed uni- 
valve, with a depressed spire and row of round boles 
along the right edge ; the opening large, and longer than 
wide. Recent. Pi III, fig. 12. 

13. Calyplraa. — A conoidal and spiral univalve ; the 
apex entire, and rather depressed ; with a folded tongue- 
like process proceeding from the internal summit. 
Recent and fossil. PL III, fig. 13. 
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14. Injunilibulum. — A conical univalve; hollow be- 
neath, spirally twisted, with a centra) spiral colnmellft, 
and a spirally decurrent plate or valve within ; monlli 
round, expanded ; lip entire and sharp. Recent and 
fossi). PI. Ill, fig. 14. 

I have adopted Mr. Sowerby's description of this 
genus, agreeing with that gentleman in the propriety of 
separating thi.s shell fronx the genus Calyptrcea, as 
been done by M. Denys de Montfort, 

15. Crepidula. — An oblong, vaulted univalve; 
apex inclined to the edge ; the cavity partially divide 
by a simple diaphragm. Recent, and very rarely 
fossil. PI. Ill, Jig. 15. 

16. Dentalium. — A tnbnlar, tapering, slightly bowed 
tmivalve ; open at both ends *. Recent ajid fossil. 
PI. Ill, fig. 16. 

17. Siliguaria. — A tubular univalve, spiral at the be- 
ginning, and continued in an irregular tubular form; 
partially divided at the side by a narrow sharply dent- 
ated slit, and sometimes formed into chambers by par- 
tial septa. Fossil. PL III, fig. 17. 

The commencing spiral turn is omitted in the figurei 
to give a better opportimity of showing the peculiar 
characteristic of the shell, its dentelated Assure. 

18. Vermicularia. — A tubular, free univalve, commenc- 
ing spirally, and continued more or less contorted ; tbs 
sides entire, and the opening simple and round. 
Recent and fossil, PL III, Jig. 18. 

The spiral commencement of Vermicularia i 
marked in the figure, it having been more desirable to 
show the form in which this shell is generally found as a 
fossil. Indeed, they occur so frequently in this form, 
aa to give reason for supposing either that the straight 
Vertaicularia forms a distinct species, or that, the spiral 
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CDmmencement being assumed as a generic distinction, 
another genns should be formed Cor the reception of the 
straight ones. Perhaps some of the smaller fossil ver- 
micular shells, resembling those in the preceding figure, 
may be found to belong rather to Vemiilia, Lam. 

10. Serpula. — A tubular, adherent univalve, variously 
twisted and grouped ; sometimes divided by entire septa. 
Recent and fossil. PL III, jig. 19. 

The protean character of the fossil shells of this genus 
is very remarkable, they imitating the forms of the shells 
of several other genera. 

20. Conus. — A turbinated, convoluted, and reversedly 
conical univalve ; the aperture long, narrow, toothless, 
and not contracted at its base. Recent and fossil. 
PI. Ill, fig. 22. 

21. Cypresa, — An ovat« and vaulted univalve; spire 
small, and nearly covered over; the opening narrow, 
the length of the shell; the margins involuted and 
toothed on each side. Recent and fossil. PI, III, 
fg.im. 

22. Ovula. — An obovatc univalve, tumid in the middle, 
and more or less elongated ; the opening, the length of 
the shell, with a channel at each end ; with no teeth on 
the left side. Recent. PI. Ill, fig. 24. 

23. Bulla. — A univalve of a roundish oval form, the 
spire not projecting ; the opening the length of the ahcll, 
and widest at the lower part. Recent and fossil. 
PI. Ill, fig. 25. 

24. Terebellum. — -A spiral and convoluted univalve,, 
with a pointed apex; the opening long and narrow up- 
wards, toothless, and notched at the base. Recent 
and fossil. Pl.lU,fig.2G. 

M. de Montfort has separated a shell which had been 
included in the genus Terebellum, and has formed of it 
tbe following genus, since adopted by Mr. Sowerby. 

Seraphs. — A convoluted , elongated, univfilvid 
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shell ; spire internal, concealed ; base truncated ; moutb 
longitudinal, extending to the apex of the spire; lip 
sharp; columella smooth. It differs from Terebethm 
chiefly ui having its spire entirely internal. 

26. Volvaria. — A. cylindrical and convoluted uni- 
valve ; the spire scarcely extruded ; the opening narrow, 
the length of the shell ; the columellii plaited at its base. 

Recent. Pl.lV.fg.l. 

27. Oliva, — A spiral and nearly cylindrical nmvalve. 
notched at the base ; the turns of the spire separated " 

a small groove ; the columella obliquely plaited. 
Recent and fossil. PL IV, jig. 3. 

28. Ancilla. — An ohlong, subcylindrical univalve, 
with a short spire ; the sutures not grooved ; the apw 
ture spread ; the base notched ; a thick oblique fold 
the base of the columella. Recent and fosul. 
PL IV, JU,. 3. 

29. Valuta. — A subfiisifonn, more or less tumid, uni-" 
valve; apex obtuse or papillated; base slightly grooved, 
not channelled ; columella plaited, the lower plaita be-, 
ing the largest or the longest. Recent and fossil. 
PL IV, fig. 4. 

30. Mitra. — A subfusiform univalve, with a pointed 
apex; base notched, but with no channel; the colu- 
mella plaited, the lower plaits being the smallest. 

Recent and fossil. PL IV, fig. 5. 

31. Columbella.~\a oval univalve, with a short spire ; 
the base grooved, but not channelled; the lip crenulated, 
and tumid on the inner side ; folds or teeth on the colu- 
meUa. Recent. PL IV, fig. G. 

32. Marginella. — An oval univalve, with 
spire; lip with a thick border; base slightly groovi 
columella plaited. Recent and fossil. PL TV, 

fig- 7. 

33. Cancellaria. — An oval and subtnrretted univalve 
lip transversely grooved on the inside; base sHghttyi 
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notched, sometimes entire; columella with sliarp but 
compressed plaits. B«ceiit and fossil. PI. IV, 

Jig. 6. 

34. Fasciolaria. — A subfusiform univalvp ; the base 
grooved; no projecting sutures; columella with two or 
three very oblique folds. Recent. PI. IV, Jig. 9. 

86. Turbinellus.—A. subfusiform univalve ; the base 
grooved ; with from three to five compressed transverse 
plaits on the upper part of the columella. Recent. 

PI. IV, Jig. 10. 

36. Buccinvm. — A suboval univalve; opening ob- 
long, notched at the base, but not channelled; colu- 
mella convex and full. Recent and fossil. PL IV, 
Jig.U. 

37. Eburna. — A suboval univalve; the lip thick; 
opening oblong and grooved at the bottom ; the colu- 
mella lunbiiicated aad slightly grooved at its base. 
Recent and fossil. PI. IV, Jig. 12. 

38. Terebra — A longish turriculated univalve; the 
opening about one third of its length, notched at its 
base ; columella terminating obliquely. Recent 
and fossil. PL IV, Jig. 13. 

39. DoUum. — A ventricose, nearly globose univalve ; 
ribbed transversely; the lip ribbed tiirough its whole 
length; the opening wide, notched at the bottom. 

-Recent. FLlY.Jig.U, 

40. Harpa. — An oval and ventricose univalve, with 
longitudinal compressed ribs terminating upwards in an 
angle or point ; the opening terminating in a notch ; the 
columella smooth, with an acute base. Recent 
and fossil. PL IV, Jig. 15. 

41. Cassis. — A ventricose univalve; th6 aperture 
long, terminating in a short reflected groove ; the lips 
Bubdentated : the left lip flattened, and forming a ridge 
on the body of the shell ; the columella plaited on its 

- lovrer part. Recent and fossil. PL IV, fi</. 16. 
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42. Nassa. — Aii oval uuivulve; tli« opening; tetoaio- 
atiug iuleriorly by an oblique reflected notch ; a callo- 
sity on the left side covers the columella, forms into » 
transverse .fold in the upper part, and has its base ob- 
liquely truncated. Recent. PI. IV, fig. 17. 

43. Purpura. — An oval and sometimes tubcrculated 
or spinous univalve ; the opening terminating in a short 
oblique groove, notched at the extremity. The colu- 
mella naked, flat in the whole of the lower part, and 
finishing at its base in a point. Kecent and fossil. 
PI. IV, fig. 18. 

44. Strombvs. — A slightly ventricose univalve, ter- 
minating inferiorly by a short truncated or notched 
groove; the right edge dilating with age into a wing 
or lobe, having a sinus distinct from the notched ca- 
nal at the base. Recent and fossil. PI. IV, 
fig- 19- 

45. Pterocera. — A ventricose univalve, terminating 
inferiorly by an elongated canal ; the right edge dilating 
with age into a digitated wing, with a sinus at its sum- 
mit, Recent. PI. IV, fig. 20. 

46. Roslellaria. — A subturriculated or fusiform imi- 
valve, terminating at its base with a lengthened canal, 
with a sharp beak ; the lip, dilating with age, is either 
whole or dentated, with a groove at the lower end, and 
a sinus extending to the summit of the spire. He- 
cent and fossil. PI. IV, Jig. 31. 

47. Murex. — An ovate or oblong univalve, with rough, 
spinous, or fringed longitudinal sutures ; base channelled. 

Recent and fossil. PI. IV, fig. 23. 

48. Fusm. —A subfusiform univalve ; ventricose in 
the middle or lower part, but with no varices; the 
spine longish ; the base channelled ; columella generally 
smooth; and lip entire. Recent and fossil. PI. IV, 
fig.^. 
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49. Ptjrula.—\ = 



ivhat pyriform univalve, witb- 
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ont varices ; the spire short ; the hase channeUcd and 
caudated ; the columella smooth, and the lip entire. 
Recent and fossil. PI. IV, fig. 24. 
60. Pleurotoma. — A turriculated and suhfusifonn 
imivalve ; the lower part of the opening channelled ; a 
notch in the upper part of the right 1ip> Recent 

and fossil. PL IV, Jig. 25. 

51. Clavatula. — A subturriculated univalve, the open- 
ing terminating by a short channel or notch; a sinus in 
the upper part of the right lip. Recent. PI. IV, 

Jig. 26. 

53. Cerilhinm. — A turriculated univalve, the opening 
oblique, terminating at the haae by a truncated or re- 
curved canal, and npwards in a groove more or less 
distinct. Recent and fossil. PI. IV, Jig, 87. 

53. Melania.—A turriculated univalve, the opening 
oval or oblong ; the inner lip spread out at the base of 
the columella, which is smooth. Recent and fos- 
sil. Pl.V.Jig.l. 

54. Turritella. — A turriculated univalve; the open- 
ing roundish ; the margin disjoined in the upper part ; 
a sinus in the right lip. Recent and fossil. PI, V, 

Jig.2. 

55. Pyj-amideWa.— Aturriculatedunivalve; tfaeopen- 
ing entire and semi-oval ; the columella projecting, fur- 
nished with three transverse plaits, and perforated at its 
base. Recent. Pi V, fig. 3. 

56. Auricula.— A.n oval or oblong univalve, vvith a 
raised spire ; the aperture oblong, entire, and contract- 
ed above; the lips united ; the columella with plaits in- 
dependent of the decurrence of the outer lip. Re- 
cent and fossil. PI. V, fig. 4. 

57. Achatina. — An oval or oblong univalve; the 
opening oblong and entire; the columella smoothr 

PL V, fig. 5. 
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iiiinislied by tbe projection inlo it of the precediii| 
whirl. Recent and fossU. PI. V, Jig. 21. 

75. Euomphalas. — An involute and compreased unF-^ 
valve; the spire depressed; concave beneath, or largely 
umbilicatcd; aperture mostly angular. Fossil. 
PL V. Jig. 22. 

76. Janthina.—A. snbglobose univalve; the opening 
triangular, with an angular sinus on the right edge. 
Recent. Pl.X.jig.^. 

77. Trochus.—A conical univalve ; the opening al- 
most quadrangular, transversely depressed ; the axil 
oblique on the plane of the base. PI. V, Jig. 24. 

78. Solarium. — A conical univalve, with an open 
umbilicus underneath ; the inner edges of the whirls 
crenulated ; the opening nearly quadrangular. I 
Recent and fossil. PI. V, fg. 25. V 

MuUilocular Univalves. * 

M. Denys de Montfoit, author of an interesting and 
important work, Conchyliologie Systematique, has, with 
much oaretiil discrimination, separated into different 
genera the multilocular univalves ; the microscopic 
shells into sixty ; and those which are within the power 
of the naked eye, being those which had been in- 
clnded in Nautilus, Ammonites, Belemnites, Orthocera- 
tites, Spirula, Scaphiles, Nummuliles, and Siderolites, 
into forty genera; forming almost every shell) marked 
by a slight difference, into a distinct genus. These 
separations, althougti, perhaps, founded on accurate 
discrimination, appear to be too frequent ; and their 
multiplicity bears too much on the memory, and de- 
prives it of the aid which it seeks to derive from clas- 
sification. These observations are applicable only, 
perhaps, to the larger kinds; for, as to the micro- 
scopic shells, the eccentricity of their forms, their vast 
variety, and the peculiarity of character which markj 
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deir oinameDts, must Tender their classitictttion a very 
difficalt task; every different shell appearing to repel 
all association. A more intimate knowledge of their 
nature and eharacteristics seems to be nec'essary be- 
fore an appropriate arrangement of them can be adopt- 
ed. The larger tribe has been separated into twenty- 
two genera, all of which have been found in a fossil 
state: whilst one genus only, ^Taw^ifws, is known to exist 
in a recent state. Two opinions arc entertained re- 
specting this great disproportion between tlie number 
of fossil and of recent shells of this tribe. Some sup- 
pose that those genera, of which only fossil shells aie 
fotmd, have become extinct; whilst others believe that 
these shells are still existing in a recent state ; but are 
pelagian shells, their inhabitants constantly residing at 
the bottom of the deep. This opinion is entertained 
by some of the latest French writers, particularly by 
Mons. de Montfort. 

But an examination of these shells proves, that, so 
far from their inhabitants having been destined to a 
constant residence at the bottom of the ocean, they pos- 
sessed, beyond all other testaceous animals, the power 
of rising up to, and remaining at, the surface of the sea. 
Supposing them still to live, they would occasionally, 
as the Nautilus is, be seen at the surface ; but not a 
single instance being known of a shell of these genera 
having been thus seen, their existence may be reason- 
ably doubted. 

Tlie apparatus enabling the animal to raise or sink 
lumself at pleasure is plainly discoverable in the fossil 
shell of the Nautilus: bat the most important part of 
"this organ, the continuous siphuncle, is not discoverable 
in the dried specimens of the recent shell. , The shell 
in the Nautilus (PL VI, Jig. 1) is formed of a number, 
: less, of chambers, divided by pierced septa. 
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The ammal resides in the largest and last formed 
chamber; an elastic tube, proceeding from the animal, 
passes through the pierced septa and the several cham- 
bors, and terminates in the iirat. Now, assuming that 
the office of this tube is analogous with that of the 
swimming bladder of fishes, it is by no meaus difficnH 
to conceive how the required changes of situation may 
be produced. The weight of the shell is' so connter- 
balanced by the empty chambers, that the sipfauncle 
passing through these chambers, accordingly as it is 
dilated with gaseous or with aqueous fluids, will altei 
the specific gravity of the whole mass, and cause it 
either to swim or to sink. Supposing the animal to be 
lying at the bottom of the sea, saturated with food, and 
the siphuncle filled with a Huid ; as the food is digested 
and decomposed, detached gas may pass into the si- 
phuncle, and gradually take the place of the water; 
when, in proportion as the specific gravity of the whole 
mass is thus diminished, it will rise, probably into that 
region of the waters in which the food of ihe animal 
most abounds. Here, on obtainir.g sufficient food, or 
on alarm from an enemy, the animal admits water into 
the siphuncle, and immediately sinks. 

In all the other genera of this tribe, an apparatus, 
formed of vacant chambers and a membranous siphun- 
cle, exists, capable of producing similar effects viA 
those produced by that of the Nautilus ; but necessarily 
differing in some respects, from variety of modification 
of the form and structure peculiar to each genus. The 
siphuncle is often very well displayed in sections of the 
Orthoceratile, and in these this tube will be found to 
have been capable of being dilated to a very consider- 
able extent. "^ 
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^^B Mullilocular Spiral and Discoidal Shells. 1^ 

Genus 1. Nautilus. — A multilocular, spiral, and sub- 
discoidal shell ; the turns contiguous, the outer one in- 
cluding the others ; the chambers separated hy plain or 
nearly plain transverse septa, concave outwards, and 
perforated by shelly tubes connected by a tubular mem- 
brane so as to form a complete siphuncle. Recent 
and fossil. Pl.VJ.Jig.l. 

2. Orbulites. — A multilocular, spiral, and subdiscoi- 
dal shell ; the turns conliguous, the outer one including 
the others ; the chambers separated by winding septa, 
pierced by a siphuncle at the outer aide of (heir margin. 

Fossil. 

The shells of this genus agreeing in their external 
form with that of the shells of the preceding genus. 
Nautilus, the difference being internal, from the septa 
being winding, and the siphuncle marginal, an illustra- 
tive figure was unnecessary. 

The propriety of the adoption of this genus seems to 
be indisputable, its shells possessing the external cha- 
racters of Nautilus, and the internal characters, the 
■winding septa and marginal siphuncle, of Ammonites. 
But there are other fossil shells, which, possessing the 
exterior of Nautilus, have only one of the characteristics 
of Ammonites, as in Organic Remains, PI. yil,fig. 15, 
in which the winding septa are without the marginal 
siphuncle ; and in fig. 16 of the same plate, where the 
marginal siphuncle exists without the winding septa. 
Indeed, the situation of the siphuncle is too variable, 
existing in every point on a line from the centre, and, 
perhaps, from the posterior to the anterior margin, to 
allow of its being assumed alone as a distinctive generic 
character. 

3. Planulites. — A multilocular, spiral, flattish, and 
discoidal shell ; the turns contiguous and apparent; the 
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pierced with a nuv^H 
enus have possesse^^* 



chambers separated by plain septa pierced v 
ginal siphuncle. Fossil. 

As the shells of the preceding genus have possesst 
the outer appearance of Nautilus, with the internal clia- 
racters of Ammonites, so this shell possesses tlie exter- 
nal appearance of Amm^oniles, and, at the same time, is 
characterisetl by the plain concave septa of Naulilas, 
As its external form agrees with that of the following 
geuns, anotlier figure is not requisite. 

4. Ammonites. — A multilocular, spiral, and discoidal 
shell, with contiguous apparent turns; the cbambers 
divided by \vinding septa,' pierced by a sipbunculas 
always placed at the outer side. Fossil. PI. Vt, 

fig- -2. 

Two very different shells have been placed under the 
genus EUipsolitkes (Sowerby), both oval and discoidal 
shells ; but one possessing the involved whirls and the 
plain septa of Nautilus, and the otiier the whirls, ap- 
parent on both sides, and the winding septa of jhn- 
inonites. It being desirable that the student should be 
apprised of the formH and characters of these fossils, 
their figures and a description of their characters are 
given; but although, for the sake of discrimination, a 
name is added to each, it is not intended to urge a 
claim for their being considered as distinct genera. In 
this I am glad to concur with Mr. Sowerby, who ob- 
serves, that " The genus EUipsolitkes most certainly be 
abolished, and its species ranged under Ammonites, the 
oval form being quite accidental." 

5.Nautellipsites. — A multilocular, tumidly discoidal 
and elliptically spiral shell ; the lurus contiguous, the 
outer one including the others ; situation of the siphon- 
cle nearly central. Fossil. PI. VI, Jig. 3. 

6. Ammonellipsiles. — A multilocular, flatly discoidal 
and elltptically spiral shell ; the turns contiguous and 
apparent on both sides ; the chambers separated 1 
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winduig septa ; the siphuncle marginal. FossiJ. 

PI. Vl.fg.i. 

7- Nummulites. — A multilocular, lenticular shell; the 

spire internal, formed of several plates, connected with 

each other on botli sides by numerous transverse septa, 

the internal plates being involved by the more external. 

Fossil. PI. \l. Jig. 5. 

8. Siderolites.' — A flattish shell, convex above and be- 
neath, set with pointed tubercles, with four or five short 
unequal rays on the edg:e, not manifesting any real 
pores. 

An idea of this fossil may be formed by considering 
the radiating appendices as proceeding from bodies like 
the Nummulites. Faujas St. Fond, who has given the 
best representation of these bodies, delineates them as 
being multilocular, somewhat like the NummuUte.-i. 

9. Scaphites. — A raultilocnlar shell, commencing with 
spiral turns, the last of which, after being enlarged and 
elongated, is contracted and reflected. Fossil. 
Pi. VI, fig. a. 

10. Spirula. — A multilocular shell, partly spiral and 
partly straight ; the whirls circular, separate from each 
other, and the last elongated in a straight line. The 
septa plain, concave outwards, and pierced, nearly at 
the margin, with a shelly tube. Recent and fossil. 
PL VI,, fig. 7. 

11. Liliiites. — A multilocnlar shell, partly spiral and 
partly straight ; tlie whirls circular and contiguoos, but 
the last elongated in a straight line; the septa trans- 
Verse, concave outwards, and pierced, nearly at their 
outer margin, with a siphunculus. 

The figure of the preceding genus will suffice for this, 
only with the conceived difi'erence of the whirls being 
contiguous, and a greater length of the straight part. 
^tQfleiit should be guarded in his conclusions with^ 
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respect to the cmttiguity of tfae whifls in tbesc fosraU. 
The contact is. necessarily, only in a line passing hori- 
zontally through tfae middle of the spiral ; and as these 
fossils are constantly imbedded, this line of coDtact cm 
«aly be seen when the artist is so successful a£ to make 
kis sectioD exactly in this line : if the section is made 
the least too high or too low, the whirls will not be seen 
in contact, but will appear separate, in proportitm as 
the section is distant from the centre. 

12. Hamites. — A miiltilocular hook-formed shell, with 
sinnons septa, pierced with a marginal siphuncle. PI. VI, 

13. OrthocercUites. — A multilocular straight, or 
slightly beat, cylindrical, or slightly conical shell ; the 
<^amberfi separated by plain septa, concave towards 
the laj^er end, and pierced with a siphuncHlos. PL VI, 

Jig.9. 

14. BacuUtes. — A mnkilocnlar straight, or slightly 
bent, cylindrical, or slightly conical, shell ; the cham- 
bers separated by sinuous septa, pierced with a mar- 
gin^ siphunculus. PI. VT, Jig. 10. 

15. Belemnites. — A conical or fnsiform 9tone, of brown 
radiating spar, generally terminating at the small end is 
a point, and having at the larger end a conical cavity, 
nftturally retaining a conical testaceous body, divided 
into chambers by plain concave septa, and pierced l^ & 
B^riitmculus. PI. VI, ^^. 11. 

16. Hippfirites. — A straight or conical shell, furnish- 
ed internally with transverse septa, and with two lateral, 
longitudinal, obtuse, and converging ridges. PL VT, 
fig.in. 

It was endeavonred to show, is a former work, &at 
&c spalJiose substance in ike Behmnife was originally a 
light substance, «f a texture somewhat similar to coi4, 
ud yma the float to the aniHtal, which rendered it s 



nearly equal to the weight of water as to allow it to 
rise or fall, aa the siphimcle was filled with air or with 
water. 

In the fossil last described a peculiar modification of 
structure in its covering appears to have accomplished 
the eame pnrpoae : the ahcUy enclosure has evidently 
been of a pecaliar light texture, by which such a dimi- 
nution of the gravity of the mass would be obtained as 
would fit it for being similarly acted upon by the inter- 
nal presence of gas or of water, as in the instance of 
the Belemnite. 

17. Tarrilites. — A spiral, turriculated, multilocnlar 
shell; the turns contiguous, and all visible ; the cham- 
bers separated by winding septa ; with a siphnocle in 
their disks; the aperture round. PI. VI, fig. 13. 

18. Fasciolites. — A subcylindrical shell, formed of 
nmltUocular tubes, narrowing at both their ends, dis- 
posed contiguously and parallel; the tapering ends 
transTersely and obliquely folded on each other. " PI, 
VI, Jig. 14. 

19. Acamas. — A multilocnlar, straight, and conical 
shell ; mouth round and horizontal ; siphuncle central ; 
summit pierced by eight small tuberculated apertures, 
disposed round a stulliform figure; the septa conical, 
plaited at the bottom and plain at the edge. The sub- 
titance spathose, similar to that of the Belemnite, 

This fossil is figured and described by M- de Mont- 
tbrt. It was alao noticed by Knorr; and was found by 
Annone iu the neighbourhood of Prattelen, in the Canton 
of Basle. The termination of its summit is represented 
in PI. VI, fig. 15. 

20. Amplextis, — A nearly cylindrical shell, divided 
into cdiambers by numerous transverse septa; the septa 
embracing each other with their refiexed margfins. 

■S'ossil. PI VI, fig. 16. 
EWe are indebted to Mr. Sowerby for the addiliou^H 




this inleresting genus lo the multilocular shells. The 
fossil which was subjected to this gentlemcm's examina- 
tioD was found in the Black Rock, at Limerick ; and 
bearing much of the appearance of a coral or madre- 
pore, received the specific designation of AmpUxHS 
coralloides, its specific characters being, " Tabe irre- 
gularly bent, longitudinally striated; margins of the septa 
deeply reflexed and regularly plaited. The septa are a 
fourth or a fifth part of the diameter distant from each 
other, with the margin reflexed to the next septum. 
The folds on the margin of the septa correspond in 
width to the longitudinal striae of the tube, and are so 
deep as to form elongated cells, opening into the cham- 
bers; the lines of growth are close, and rather unequal 
in depth*". 

21. Cormlana, — A conical, liollow', univalve shell, 
divided by imperforate septa ; the mouth half closed. 
PI. VI, fig. 171 

This fossil was first described and figured by the 
RevT Mr. TJre, in his " History of Rutherglen and East 
Kilbride." It has also been particularly noticed by 
Mons. Denys de Montfort, as having been found in St. 
Peter's mountain, near Maestricht, and has been dis- 
tinguished, by him, by the term Pyrgopoton, with the 
specific designation of Mosa, but to which, perhaps, 
the term teres would be more applicable, the specimen 
figured by De Montfort agreeing, I conjecture, with 
C. teres of Mr. Sowerby, Min. Conch., Tab. CCUK., 
fig. 1, 2. We are obliged to Mr. Miller, of Bristol, 
for having instituted this genus. Mr. Sowerby describes 
and figures two species, C qjiadrisulcata, fig. 17, and 
C. teres. 

Besides the multilocular shells vphich are here parti- 
cularised, many more, both in a recent and mineralised 
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state, have been described by Bianchi, Soldanl, Fioh- 
teH, Moll, Boys, Walker, and others, which are so 
minute as to require microscopical aid to discover, with 1 
correctness, even their forms. These objects of admi- 
ration occur in such variety of forms, of structure, and i 
of richly varied markings, as nearly to foil the natural- 
ist iji his attempts at classification, and almost to aa- 
thorise the mode of M. deMontfort, who places almost | 
every shell under a distinct genus. Sixty genera hayo 
been already formed of these interesting domiciles, and 
many more, doubtlessly, lie hidden to reward the dili- 
gence of future enquirers. 

Wlien it is considered that these belong to only one 
division of shells, and that there remain to be added to 
these the microscopic univalved and bivalved shells, 
their multitude will certainly authorise these ininnte 
shells being described and treated of in distinct works ; 
although their connection with the larger subjects of 
this class of Nature's works will demand their being 
studied with them, both by the conchologist and the 
oryctologi.st. 

It has, however, been thought proper to introduce 
bere, three of these shells to the reader's notice, on ac- 
count of some particular circumstances in tlieir history. 

Miliolites saxorum, Lam. (PI. VI, fig. 18.)— This xni- 
xiote species of fossil shell is known to form the princi- 
pal part of the masses of stone in some of the quarries 
in the neighbourhood of Paris, Versailles, Champagne, 
*tc. The recent shell has been found on FucuS, near 
the island of Corsica ; and by Mr, Boys and Mr. Walker 
«n our coasts, and was, by the latter writer, named 
^rpula subovalis intorta *. It was also mentioned by 
Mr. Montague as Yermicalum intortum. 

Comu Ammonis Ariminiense, Plane. fPl. Yl.fig. 10), 

ic. miniit-iflrim-, Tcb.\,fic.1- 
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is th« sheU which Plancus and others classed with the 
Comu Ammonis, considering them as the reoent shdls 
of this genus ; but the discovery of fossil naicrosccq^ic 
shells exactly analogous with the minute recent ones has 
shown the|r correspondence with each other^ and that 
they are entirely different from the shells of the geinis 
Ammonites. 

Gyrogonites. — A spheroidal hollow fossil^ of tbe aiaw' 
of a middling pin*s head, having two poles,, in wMch 
terminate five tubules turning from right to left, HBd 
making one revolution and a half round the sphetCHid. 
PL VI, Jig. 20. 

M. Leman has been enabled to discover a ccHisider- 
able close agreement between the form and struetore Of 
this fossil and of the seed-vessel of a small aquatic 
plant> Chara vulgaris, which has been described aind 
figured by Gaiprtner ; but, as the origin of this fossil is 
not, perhaps, fully determined, it is not removed fipon 
the situation which it has so long held. 

These three last fossils are figured of their natuval sise, 
and as magnified by the microscope. 

It may not be improper to observe, that the gnaat 
numbers in which these and various other minate fessil 
shells have been fouad in different strata, render them 
very desirable objects of research to the scientifle en- 
quirer. There are several circumstances by which the 
oolitic bodies, which occur in such myriads as te igive 
name to the formation in which they are contained, are 
pointed out as requiring still further examination with 
lespect to their original mode of existence, and mofe 
satisfactorily to prove that they were not of aniinal 
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Confining ourselves to the univalve multilocular shells 
which may be examined by the naked eye, it still re- 
mains to advert to some of those shells which have been 
marked by M. de Montfort with generic designations. 



asfl to notice the claims whicli they may possess for 
such distinctioii. 

Angulithes. — A multtlocular shell, with the characters 
of Nautilus, the montli being of a triaiigiilar form. 
Triangular nautilite of Havre. 

Bellerophron. — ^The Shuttle Nautilus, Le Naulile de 
prime. Sonnini. 

Oceanie. — Le petit NoMtile ombiliqui. Favanne. 

The distinctions marking these shells can hardly be 
considered as more &an specific characters ; and it is 
with still less reason that the species ot Ammomtes now 
distinguished, by De Montfort, by the generic names 
Affanides, Pelagus, Cantkropes, Simplegades, and Amal- 
thea, are lemoved from their original genus ; since, if 
such diU'erences as these exhibit arc to be admitted as 
generic, with equal right generic titles might be claimed 
for many more of the hundreds of different shells which 
are numbered under the genus Ammonites. 

Several of the additions which this author has made 
to the genera of straight multilocular shells appear to 
be founded on insufficient or even erroneous assump- 
tions. 

Faclites—is a fossil which Mr. Walch had described 
as a Belemnite, having a small circular hole at the ex- 
tremity of a curved point, and, beneath this, a long 
narrow opening. This is described, by M. de Montfort, 
as terminating in a stellated sphincter, and having a 
plaited lateral slit; which does not accord widi that of 
Mr. Walch, who both describes it and figures it as a 
BeUmniie, nith a small circular hole at the extremity o{' 
a curved point, and, beneath this part, a narrow small 
opening. De Montfort speaks of its having chambers 
and a central siphuncle, but docs not state whether these 
are formed in the spathose substance, or whether they 
are of a shelly substance and tixcd as an alveolus in the 
spatfaose flubstance. 
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Thalamus. — The i'ussU whicii is here referred to d« 
not appear to have a single pretension to be placed i 
distinct genus. The Belemnites polymilus of Schench- 
zer is taken for its type, and the external markings 
which designate its generic ctiaracters are thas accn- 
tatcly described by Scheuchzer: — " Belemnites cujus 
superficies undique circiUis. concentricis est obsita." — 
Lapid. jigurat. Lub. p. 15. Walch, who noticed the 
same markings, Tvas of opinion that they were merely 
accidental, and were probably produced by the adhe- 
sion of flat spiral shells. But similar markings are fre- 
quently found on the greea-sand Ibssils. I have it in 
several instances, and particularly on u Belemmte ex- 
actly agreeing with the description of the Belemnitts 
polymitvs oi Sc\ieuc\a.Gr . These markings are formed 
of patches of chalcedony, in rnde sub-concentric forms, 
having somewhat of a stalagmitic appearance: I bare 
seen a mass of chalcedony, its surface thus covere 
and its substance apparently thus formed, from'Devoi 
sbire, as large as a man's list. 

Amimomus, — The fossil for which this genus is formed 
is said to be figured in the Supplement to Knorr's work. 
Tab. IV, fig. 2, but no such fossil appears in the place 
to which we are referred. 

Tiranites — is the name of a genus under which it i 
proposed to place a fossil described and figured 1 
Knorr, Supp. Tab. XII, Jig. 1 to 5; and also found in 
the neighbourhood of Bouen by M. de Montfort, who 
thus describes it : — " A free, chambered, straight, tubular 
cone; chambers undulated on the edges; the mouth 
oval, undulated, and horizontal ; the top pointed, and 
tlie siphon central." Fragments only are found, some 
of which are ttiree inches in diameter at their base ; but 
ihe characters of the whole fossil do not appear to be 
sufficiently knoivn to warrant the founding on them a new _ 
genus. 1( appears undoubtedly (o have been a multil» 
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cular shell of a considerable size ; but, previously lu 
removing it from the geoas Orthoceratites, and forming 
of it a genas by itself, it is certainly necessary that more 
of its generic characters should be determined. 

Molossas — is a. genus formed for the reception of a 
fossil, which is named, by Professor Blumenbach, Or- 
tJioceratites gracilis, and is described as— a free, cham- 
bered univalve; straight, conical, tubular, and inter- 
sected; chambers plain, in form of a drum; siphon 
lateral, continuous, round, and serving for a mouth; 
the top pointed; the base horizontal. Blumenbach de- 
scribes the joints as being pyritical, which leads, with 
the account of the chambers being intersected, and the 
necessity of pointing out the continuity of the septa, to 
believe there might be an agreement between these bo- 
dies and the pyrites found at Dorking, which are cylin- 
drical, pyritical bodies with slender points passing out 
at each end, mnch resembling those figured by M. de 
Montfort. 

Echidnis— IS a similar fossil with that which is figured 
as a species of Orthoceratites (Org. Remains, Vol. Ill, 
PL VII, Jig. 14), its specific character being the alter- 
nate circular risings and depressions on its surface; but 
certainly no characters have yet been shown which mark 
it to be of a distinct genus. 

j4cAe/ois.— The fossil, figured by De Montfort, as the 
type of this genus, as being of a conical form, with co- 
nical septa, and for which reference is also made to 
Knorr, Tom. II, sect. 1, PI. II, A. VIII, and Supp. 
Tab. IV, jig. 1, is very unsatisfactorily described; nor 
is this description aided by reference to Knorr, the 
figures there not agreeing with either De Montfort's ac- 
connt or figure. A snfiicient knowledge of the cha- 
racters of this fossil is certainly not yet known to war- 
rant a genu.s being formed from it. 

Calirrhoe.— 'This genus is formed for the reception of 
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fossil which is, tmdoubtediy, only the camerated 
alveohis of a Belemnite, such as is seen in situ, PI. VIi 
jig. 11, and which is frequently seen bearing all the ap- 
pearances attributed to this fossil. 

Tefe6ois— is appropriated to a fossil, the nature of 
which has been undoubtedly mistaken by De Montfort. 
It is, obviously, part of a vertebral column of the tur- 
ban EncrtRite, as hereafter described, and as figured m 
Organic Remains, Vol. Ill, PI. XV, jig. 8, and was, 
indeed, considered as such by Mr. Walch. 

Cetocis. — Mr. Walch considered this fossil as a Be- 
lentmte ; but it having a stellated opening at its pointed 
tennination, it is placed, by M. de Montfort, in tbis 
genus. 

Hibolitkes~~\a a genas formed to receive die fusif<»m 
Belemnite figured in Vol. Ill, PI. VIII, 'Jig. 13, of Or- 
ganic Retnains. The form of this fossil, vrhicb possesses 
every character of the Belemnite, cannot be considered 
as more than a specific difference. 

Porodragtts—is a genus formed, by this author, on a 
Belemnite, bearing the same form as the last described; 
but having a round horizontal mouth; central sipbon, 
conic, smooth partitions ; a groove on the outer surface ; 
and being superficially pierced with niunerous longitu- 
dinal pores. The partitions, siphon, &c., of this fossil 
are those which are to be found in every species of Be- 
lemnite ; but the pores, existing on the surface, are dif- 
ficult of explanation. If formed by the animal bdongjag 
to the shell, as supposed by M. de Montfort, we may 
have a rig^t to conclude that the Belemnite was invest 
by the attimal which formed it. 

Bivalves, Concbifera, Lam. 

TuhicolcE — bivalve shells, contained in a tabular shi 
distinct from the valves : and which are either incnisted I 
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entirely, or in part, in the sides of the sheaUi, ot pio^ct 
bej'ond it. 

Genus 1. Aspergllhim. — A tubular, testaceous sheath, 
tKiBiiiishiiig gradually towards its fore part, where it is 
open, and ealar^iig to a club-shapod form towards the 
other extremity; the club having two valves iticritsted 
CMi tbe side of its inner substance. Tiie ternmal disk 
of the larger end is convex, furnished with subtubalar 
foramina, and has a fissure in the centre, PI. Ill, 
fg. 21. 

Serpula penis, Lin, 

2. Clavagella.~^A tubular testaceous sheath, diminish- 
ing to an opening anteriorly, and terminatiiig behind in 
an oval and club-shaped form, set with spiniform tubes; 
the clavated termination displaying, on one side, one 
valve fixed in its substance, the other valve being loose 
in the sheath, 

Fistulana ech'tuata. Ann. du Mus. Tom. VII ; Teredo 
echinata, Brocch. Vol. li. Tab. XV, Jig. 1. 

3. Fistulana. — A tubular, and, most frequently, a 
testaceous sheatb, lessening towards its anterior end, 
which is open, and including a loose bivalve shell, 
gaping when the valvea are united. 

This ditfers from the preceding Tvbicolis in neither of 
tbe valves of the included shell being imbedded in the 
sat>stance of the sheath. 

FisluL ampuilaria, Ann. du Mus. Vol. VII, p. 42H. 

4. Septaria. — A very long testaceous tube, tapering 
io its fore part, and internally subdivided by vaulted 
septat generally incomplete. The anterior part of the 
tube is terminated by two other very thin tubules, not 
internally divided. 

Serpula polythalamia, Lin. 

These are generally of considerable size ; but I*- 
marck. is of opinion that they, perhaps, should not be 
separated from the preceding genus. 



^ 



176 

5. Teredina.—A cylindrical, tabular, testaceous sheath, 
closed posteriorly, and showing the two valves of tbe 
shell at the open anterior extremitj. 

Fisfulana personala, Ann. <Iu Mus. Vol. VII, p- 429 ; 
Vol. XII, Bl. XLIII, jig. 6, 7. Organic Remaiiu, 
Vol. HI, PL XIV, jig. 10. 

6. Teredo — of Lamarck, is the genua in which he 
disposed T. navalis. 

Mr. Sowerby, who has considerably illustrated this 
genus, describes it as " a bivalve, gaping ; back and 
posterior side closed by membrane or shelly Talvea ter- 
minating an accessory shelly tube ; hinge >vith one tooth 
in the right valve ; a long free process arising irom the 
beaks contained in each valve. 

" The principal valves are longer than broad, striated 
and gaping at both sides and at the back ; in the poste- 
rior side of each is a deep rectangular sinus ; in the an- 
terior side is a corresponding small rounded sinus; the 
front is lanceolate, with an internal tubercle at the ex- 
tremity ; one of the accessory valves lies over the beaks, 
and is lobed ; another is trapezoidal, covering the sinus 
at the posterior side ; it has a line down the middle 
where there may possibly be an opening, or it may in- 
dicate two valves. The membrane which covers the 
shell is extended over tbe anterior side, forming a taper 
tube many times longer than the proper shell, and 
strongly impregnated, at a little distance from the valves, 
with shelly matter: in the extremity of this lie two 
spatulate valves, attached by muscles to the animal, 
and capable of closing the aperture, in which is placed 
a longitudinal septum ; this tube is slightly attached to 
a tortuous passage bored in the wood by the animal, 
and is elongated, and gradually increased in diameter, 
as the animal recedes further into the wood.' 

Mr. Sowerby refers to the recent species, T. naiiaUs, 
and to the fossil species which he terms T. antenauU 
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I their haTiDg existed before slilpa were invpntcJ, 
i refers all those found in calcareous or siliccons tvooJ. 
Among the former he has seen none which show any of 
the accessory valves, except the tube and the two spa- 
tolate valves attached to the animal. Even the mem- 
brane that is preserved in the fossil ones covering the 
proper shells, and attaching them to th« outside of the 
tube, is not discoverable in the recent specimens*. 

PkoladairiiB — bivalves, either with or without acces- 
sory pieces, and gaping anteriorly. 

1. Pkolas. — An equivalved, transverse bivalve, gaping 
on each side ; with various shelly accessory pieces 
placed above or beneath the hing;e ; the posterior or 
inferior border of the valves reflected upwards. 
Hecent. 

'■ 2. GastTodmna. — An eqaivalved, subcuneiformed 
bivalve ; the opening anteriorly oblique, very large and 
oval; posteriorly, liardly any. The hinge linear, mar- 
ginal, and without teeth. 

This genns of Spongier differs from Uie preceding 
chiefly in being without accessory pieces. 

Solenacete — bivalves elongated transversely, without 
■accessory pieces, and gaping only at the lateral extre- 
mities; the ligament external. 

1". Solen. — An equivalved bivalve, elongated trans- 
versely ; gapihg at the ends ; the beaks very small, not 
projectmg ; small cardinal teeth, varying in (heir num- 
ber, sometimes none ; the ligament external. Re- 
eent and fossil. PI. VII, fig. 24. 

' fe.' Panopaa. — A transverse, equivalved bivalve, 
gaping unequally at the sides; one conical hinge tootJi 

« Mineral Concbology, Vol. II, p- Si9. The accampanying rigufCa^ 
K. on, are very Mlisfactorily illustrative of the lUkUite of Uciu t,twn. 

. Aa 
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in ««cii falre. wtlh a ab«tt, compressed, ascending e 
loftily ; lUe Hj^umeot external, fixed to the callosities ^ 
the longvr side et' the shell. 

3. CHifcimerU. — A traasverse bivalre, gapiog t€( 

much OK each side; tbe hinge callous, without teetlij 
oympba: projecting outwardly ; Ihe ligamciit exteiuaL 
Recent and fo&sU. PL VI, fig. 27, 

M't/arltB — Bivalves ; inequilateral and liubequivalTed ; 
a spoou-formed tooth on one or both valves, giving at- 
tachment to the ligament; the shell gaping at one 
both extremities. 

1. Mya,—K transverse bivalve, gaping at both sid< 
one large, compressed, and dilated roundish cardti 
tooth, to which the ligameut is attached, projects aimoi 
vertically, and, when the valves close, lies upon 
Itgamentai pit of the other valve. Rcceot 
fossil, ei. Vir, Jig. 16. 

2. Jnalina. —A transverse, subequivalved, gapit^ 
bivalve, with a flat spoon-shaped tooth on each valve; 
with, sometimes, a falcated plate ruuning obliquely be- 
neath the hinge teeth. Recent. 

ifach-acciE^equivalved bivalves ; generally g^HDg 
at the lateral extremities ; the ligament internal, with or 
without a complication with the external ligament. 

1. Lutraria. — Aa inequilateral bivalve, transversely 
oblong or rounded, gapiiig at the lateral extremities ; 
the hinge with one tooth as if plaited into two; or two 
teeth, one of which is simple; with an adjoining oblique, 
deltoidal pit, internally projecting; no lateral teeth; 
llgameMt isternaL Recent and fossil. PI. \H, 

3. Maclrti.--~A transTerse, inequilateral, subtrigonal 
bivalve, a Utile gaping at the sides ; the beaks promi- 

meat: a compressed grooved caidinal tooth, with aa 
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ikljviniBg pit, two ktetal c«mpress«d inserLsd f««tli; 
ligament internal. Recent and fossil. PL VVty 

'3. Craasatdla. — ^An iacquilatBra*, anborbitfiUM, «r 
transverse, dose ^leU ; binge comirticatecl, two- ffiaFditml 
teeth slightly diverging with a pit at the t^ide ; ligTHftCDt 
iBtomal; lAteral teeth, obsotete or noae. Recent 

and fossil. PI. VHI, fi^. 9. 

4. Erycina. — A transverse, subinequilateral, equi- 
TalTed bivalve, seldom gaping ; two naeerRi^, ^verging 
cardiDSbl teeth, wilft an interposed pit ; two lateral, ob- 
long, compressed, ^Utvt penetrating te«tb ; the ligament 
internal. Recent and fo.ssil. PI. VllT, Jfg. Iff. 

This is an equivocal genus; the character of the 
hinge being, with difficulty, ascertained, 

5. Ungulina. — A longitudinal or subtransverse bi- 
valve, nearly equilaferal, and with close valves ; one short 
snbbifid cardinal toofh on each valve by the side of an 
oblong marginal pit, nearly divided in two ; the ligament 
interbaT. Recent. 

6. SoUmya. — An equilaferal, equivalved, trans- 
versely oblong bivaTvie; beaks hardly distinct; a di- 
lated, compressed, very oblique cardinal tooth in each 
valve, with a slight concavity receiving the ligament. 

Recent. 

7. Ampkidesma. — A transverse, inequilateral, sub- 
oval bivalve, sometimes a little gaping at the sides; 
the hinge with one or two teeth, and a narrow smaU pit 
icH' fte $atewa) ligament, tiiere being anefber exMrnal. 

1. Corbula. — A regular nnequivalved, inequilatoral 
biviUve ; a hinge tooth on. each valve ; canical, curved, 
elevated,, with a pit at the side ; no lateral teetb; 
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ligament intenial. Recent and fossil. PI. VH^^ 

fig. 20. 

2, Pandora. — A regular, unequivalvcd, inequilateral, 
transversely oblong bivalve ; the upper valve flat, with 
two oblong obtuse teeth, the lower one convex. 
Recent. 

Mr. G. Sowerby considers that this shell posscsf 
only one obtuse tooth on the flat valve. 

The lithophagous shells, without tube, or accessory 
pieces, arc rounded or obtuse at the ends, more oe. 
less gaping forwards, with the ligament external, 
are divided, by Lamarck, into three genera :— 

1. Saxicava. — A transverse bivalve; hinge withon 
teeth. 

2. Petricola. — A transverse, inequilateral bival 
narrower in the fore part; with two teeth on one, or on ' 

, both valves. PL VII, fig. 22. 

3. Venerapis.—\ transverse, inequilateral shcU, very 
short in the hind part; the hinge with two teeth on one 
Talve and three on the other, and sometimes with three 
on each valve. 

Nymphacea — With two cardinal teeth, at the medial 
on the same valve ; a little gaping at the lateral est 
mtties ; the ligament external ; tlie ligamental cartili 
projecting. 

1. SaKguinolaria.—X transverse snbclUptical sheHi 
gaping a little at the sides ; the upper margin bowed, 
not parallel with the lower; the hinge with two approx- 
imated teeth in each valve. Recent, PI. Vl^ 
M.2&. 

3. Psammohia. — A transverse, elliptical, 
oblong bivalve, rather flat, and a little gaping on ei 
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side; llic beaks pronuueDt; the hinge with two teeth on 
the left valve, and only one, penetrating, on the oppo- 
site valve. 

3. Psammotea. — A transverse, oval, or oval-oblong 
bivalve, a little gaping; at the sides ; one cardinal tuoth 
in one, and sometimes in both, valves. 

The three preceding genera bear somewhat of the 
form of Tellens. 

4. Tellina. — A transverse or orbicular shell, for the 
most part flattish; angular on the anterior side, on 
which is a flexuous and irregolar fold ; one or two 
hinge teeth on the same valve ; hvo lateral teeth, genc- 
nerally remote. Recent and tbssil. PI. VH\,fig. 16. 

5. Tellinides. — A transverse, inequilateral shell, 
rather flat, and slightly gaping at the sides ; the bealis 
small; no fold on the margin; the hinge with two di- 
verging teetli on each valve ; two lateral, nearly obso- 
lete teeth, the posterior one of which, in one valve, is 
placed near to the hinge. 

Only one species is known. 

G, Corbis. — A transverse, eqnivalved bivalve, with- 
out any irregular fold at the anterior border ; the beaks 
curved inwards, opposite to each other; t^vo hinge 
teeth; t^vo lateral teeth, the hinder of which comes 
near to the hinge ; the impressions simple. ' Recent 
and fossil. 

Separated from Lucina by the impressions not being 
complicated ; and, from Tellina, by having no fold. 

7. Lucuta. — A suborbicular, inequilateral bivalve, 
with small, pointed, oblique beaks; two diverging hinge 
teeth, one of which is bifid, these being variable or dis- 
appearing with age ; two lateral teeth, one of which ap- 
proaches the hinge; two lateral impressions, one of 
which ia considerably extended posteriorly; the liga- 
ment external. R«cent a^d fossil. PI. VIII, 
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8. Donas. — A trmmyene, cqniralred, lOtijitQateTal 
btralre, the aaterior side tctj sfiort and obtose; two 
hinge teeth on each valve, or on one only ; aae or two 
Isterid teetb, more or less remote ; Ae ligament ester- 
nal, short, and at the hmole. Becerrt and fossil. 

PI. VIII, Jig. 11. 

A. Capta. — A transverse, cqmralred, close tAtell, 
the hinge having two teeth on the right vaire, one Kfid 
penetrating tooth in the other valve ; no lateral teeth ; 
the Ugftment external. 

A general idea of the hinge of this genDs may ht 
gained from PI. VII, Jig. 22. 

10. Craisina.~A anborbicnlar, transverse, close, 
cqaivalved, ^abinequilateral bivalve; the hinge with 
two strong diverging teeth on the right valve, and 
unet[aal teeth in the other; the ligament ext«mal, 
in the longest side. 

This shcD is distinguishable from a small OrassaUlki 
by the situation of the ligament; and, from Venaa, by 
having only two teeth on each valve, 

Lamarck forms the family of Concha for the recej 
tion of the following shells : — 

Fresh-water shells— CycSw, Cyrerte, and Galathm.'*^ 

Sea sheCs — Cypriiia, Cytherea, Venus, and Vm 
tarHa. 

1. CyeUts. — An ofal, rather ttnnid, traaisver9«> » 
cqidvalved bivalve ; the hhige teeth very small, some-* ' 
times hardly any; sometimes two on each valvA', of 
which one is divided iuto two ; and sometimes fhere lA 
only a plicated or lobatcd one on one valve and f 
on the other; the lateral teeth are compressed, 
extended transversely ; the ligament Is external. 

The recent shcHs are very thin and fragSe, and S' 
times transparent. 
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2. Cyrena.^A roundish. Irigonal, solid, thick, tu- 
mid, inequilateral shell ; the Iiinge with three teeth ou 
each valve, the lateral ones always two, and of which 
on« often approaches the cardinal ooes; the Usament 
esternal, attached to the largest side. 

These have been confounded with tlie Cyclades. They 
are not known in Europe in a recent state ; some of the 
Swedes have their lateral teeth serrulated. PI. VIII, 
fig.H. 

S. G^tlatkea.'-A. subtrigonal, equivalved bivalve; 
tbo hi/age (eeth grooved ; two in the right vaive, united at 
their base ; and three in the other valve, ttie intermediate 
one being distinct and forward ; the lateral teeth remote ; 
the U^unent external- 

Venm paradoxa, Sorn. Galatkea radiata, Am. du 
Mm. Tom. V, PI, XXVIII. 

C(uic/((£ l^arini. Rarely with epidermis or lateral 
teeth. 

1. Cftf]>riMa.~"Aaetpuvoiv9i, inequilateral, and ob- 
liquely cordated bivalve ; three unequal cardinal teeth ; 
eae lateral tooth on the anterior aide, sometitnes obso- 
lete. 

S. Ctftherea An equivalved, iaeqoilaleral, subor- 

bicular, trigonal or traaaverse sliell; four cardinal teeth 
en the right valve; thres direrging, approximated at 
tlieir base, and one, eatirely separate, under the lunule; 
flatee diverging corresponding teeA in tlie other vaive ; 
with a separate pit. No lateral teeth. 

8. Venus. — An equivalved, inaquilaterol, transverae 
or suborbicular shell ; three cardiaal approximated teetii 
on each valve, the lateral ones diverging from the sum- 
mit; the ligament external. Recent and foasil. 
PI. VIII, fig. 7. 
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Cardiacets — tce(h irregular ciUier in form 
tion. 

1. Venericardia — An equivalved, iucquilateraj, sub- 
orbicular bivalve, most commonly with longitadinal 
ribs ; the hinge, two cardinal teeth, in the same direc- 
tion. Recent and fossU. PI. VUl, Jig. 2. 

2. Cardila. — A free, inequilateral, equivalved bi- 
valve ; the hinge with two unequal teeth, one short and 
straight under the beaks, the other oblique and mar- 
ginal, extended beneath the corselet. Recent and 
fossil. PI. VU, Jig. 27. 

3. Cardium, — A subcorditbrm equivalvc, protuberant 
at the base, the valves plicated or dentated on their 
inner margin. The hinge with four teeth in each valvefi 
two oblique approximating cardinal teeth, those of e 
valve receiving each other cross%vise ; two lateral o 
remote and inserted. Recent and fossil. PI. VIII,' 
fg.Vi. 

4. Cypricardia. — An equivalved, inequilateral bi- 
valve, extended transversely and obliquely, with three 
teeth under the bealcs, and a lateral one under the 
corselet. 

Differing from Cardita in having, instead of one tooth 
under the beaks, three, like Venus. 

5. Jsocardia. — An equivalved, cordifonn, ventricow 
bivalve ; tlie beaks separate, diverging, and turned in 
a spiral ; two flat, inserted cardinal teeth, one of which 
is recurved under the beak ; a lateral tooth extendedbe- 
neath the corselet; the ligament external. Recent 
and fossil. PI. VIII, Jig. 8. 

-4rcace(E~with nnmerous small penetrating leeth dis- 
posed on both valves in a straight or bent line. 

1. Cucullea. — An equivalved, inequilateral, trapc- 
ziform, ventricose shell, with detached beaks, sepa- 
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rated by a ligamcntal area ; the impression forwards, 
fonaiiig a projection witli an angular border; the hinge 
linear, straight, set with small transverse teeth, with 
from two to five at tlie ends, disposed obliquely. 
Recent and fossil. PL VIII, Jig. 20. 

2. Area. — A transverse, subequivalvcd, inequilate- 
ral shell, with distant beaks, separated by the liga- 
mental area; the hinge straight and linear, formed by 
numerous teeth closely set in a row : the teeth of one 
valve inserted between those of the other; the ligament 
external. Recent and fossil. PL VIII, fig. 17. 

3. Pectuncitlus. — An orbicular, almost lenticular, 
equivalved, close, and subequilatcral bivalve ; thehioge 
with numerous teeth, obliquely inserted in bent rows, 
obsolete and scarcely any in the middle ; the ligament 
external. Recent and fossil. PL VIII, Jig. 19. 

4. Nncula. — A transverse, ovato-trigonal or oblong, 
equivalved and inequilateral bivalve ; no intermediate 
areas ; the hinge linear, with numerous teeth like those 
of a comb; the beaks contiguoiLs, inflected backwards; 
the ligament marginal, partly internal, inserted in a pit 
at the hinge. Recent and fossil. PL VIII, 
Jig. IS. 

Trigonite. With lamelliform teeth, transversely stri- 
ated. 

1. Trigonia. — An equivalved, inequilateral, trigonal, 
and, sometimes, suborbicular bivalve ; the hinge teeth 
oblong, flat on their sides, diverging, and grooved trans- 
versely , the two on the right valve being grooved on 
both sides, and received between the two on the left 
valve, which are double and grooved only on the in- 
sides; the ligament external and marginal. Recent 

and fossil. PL VIII, fig. 3. 

9. Castalia. — An equivalved, inequilateral, trigonal 
shell ; the beaks recurved ; the hinge witli two teeth ; 
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one iackwtri, sliort, utd sUgfally tiilamellated, with 
tmtsrerse striae ; the other fonrard, loDfitadunl, and 
lateral ; ligament external. Recent Jjfl 

A rare sbell, apparently from fresh water. ^^^ 

Hedades. 

Fie&h water shells, hafing one irregular hinge toodi, 
simple or divided, and one longitadinal tooth extended 
nnder the corselet: sometitnes, withoat anylooth; bnt 
baring, along it^ base, irregnlar, granular tubercles. 
Impression posteriorly compound ; furnished with an 
epidermis worn off at the beaks. 

1. Vnio. — A transverse, eqaivalved, inequilateral 
bivalve; impression complicated; the hinge with two 
teeth in each valve ; one, short, irregular, simple or 
divided, and substriated hinge tooth ; the other, lateral, 
compressed, and elongated under the corselet ; ligament 
external. Recent and fossil. PL VII, jig. 19, 

2. Syria. — An equivalved, obliquely trigonal, eared 
bivalve, with a straight and truncated base; the hinge 
formed of two spreading teeth ; the hinder, or cardi- 
nal, divided into many parts, of which the inner are the 
smallest; the other, the anterior or lateral, very loi 
aad lamellar ; the ligament external and lineu. 

Xhia genus resembles Anodonta in its form. 

3. A}todoHla,—\R equivalved, inequilateral, trans- 
verse bivalve; the liinge linear, with no tooth; a smooth 
cardinal plate, truncated so as to form a sinus at its an- 
terior extremity, forms the base of the shell ; the im- 
pressions arc two, remote and lateral ; the ligament is 
external and linear, placed at the anterior extremity in 
the groove of the hinge plate. Recent. PI VI 
fig- 20. 

4. Iridina.—JilSeiB from Anodonta only in its hinge 
line being irregularly luberculated. lis shell has toU^^ 
deruhle pearly liiHlrc. fl 
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Chamacete. Ineqiiivalvett, irregular, and attached, 
with one large tooth at the hinge, and two impressions. 

1. Diceras. — An inequivalved, adherent bivalve, 
with very laige, conic, divaricating beaks, turned in 
inegular spires; a large, thick, concave, subauriciilar 
tooth in the larger valve ; two muscular impressions. 

One species only has been seeu of this shell, and tha^ 
ip a fossil state. 

2, Chama. — An irregular, inequivalved, fixed bi- 
valve, with recurved beaks ; the hinge one thick, oblique, 
subcrenuiated tooth, Received in a pit in the opposite 
valve; two distant lateral impressions; the ligament 
^sternal, sank. Recent and fossil. PI. VII, 
fig. 17. 

8. Etheria. — An irregular, adherent, unequal-valved 
bivalve, with short beaks, as if sunk in the base of the 
yalvcs ; the hinge without tooth, waved and rather sinu- 
Qus and unequal ; two distant, lateral, oblong, muscular 
impressions ; the ligament external, tortuous, and partly 
penetrating into the shell. 
I A very rare large shell, of beautiful pearly lustre, ad- 
herent to the rocks at great depths. Only known in a 
recent state *. 

TVidacna. Transverse, equivalved ; one large late- 
*^ly extended impression. 

1. Tridacna. — A regular, equivalved, inequilateral, 
txwosverse bivajvc, gaping at the lunnle ; the hinge \yith 
<wp compressed, unequal, forward, inserted teeth; the 
ligameut external and marginal. Recent and fossil ? 
J'l. VII, Jig. 26. 

2. Hippopus.—DiSeis from the preceding in its lu- 
%u]c being close. 

* T^is i^cnus is lieautifbUy illuslraled in Mr. G. Sowerby'S work on Uic 
eenera of UiulU, I'tom wliicb thb definition baa been Uken. 



I 

I 



188 

MytUacea.' Hinge, an almost internal, marginal, li- 
near ligament. Many of these shells attach themselves 
by a byssus. 

1. Modiota.—A subtransvcrse, equivalvcd bivalve, 
very short on the hinder side ; the beaks sublateral, lying 
on the shorter side ; the hinge lateral, linear, and without 
teeth; the cardinal ligament rather internal, placed. in 
the marginal groove ; one sublateral, hatchet-formed im- 
pression. Recent and fossil. PI. VI, Jig. 25. 

2. Mytilm. — A longitudinal, equivalved, regular bi- 
valve, pointed at its base; the beaks nearly straight, 
terminal and pointed ; the hinge lateral, generally with- 
oat teeth; the ligament marginal, and rather internal; 
one long, clavated, and sublateral impression. 

Recent and fossil. PL VI, fig. 24. ^ 

3. Pinna. — A longitudinal, wedge-formed, cqoivalW^ 
ed bivalve, gaping at its summit, pointed at its base, 
and having straight beaks; the hinge lateral, without 
teeth; the ligament marginal, linear, very long, and 
rather internal. Recent and fossil. PI. VL 



i 



Malleacete. A marginal, sublinear ligament, eil 
simple or interrupted by rows of teeth, or crenula) 
shell lamellous. 



1. Crenatula.~ X flat, lamcllated, snbeqmvalved, 
rather irregular bivalve; the hinge sublateral, linear, 
marginal, and crcnulatcd ; the crennlfe in rows, callns 
hollowed into pits, which receive the ligament; 
groove for byssus. Recent and fossil. PI. V] 
fig. 22. 

2, Perna. — A subeqnivalved, flattish bivalve, with 
lamellar texture ; the hinge linear, marginal, formed of 
transverse, parallel, sulciform teeth, not penetrating,, 
and between which the ligament is inserted ; a postei 



i^ 
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groove, rather gaping, for tlic byssus, under the extre- 
mity of the hinge, with callous sides. !R«ccnt and 
fossil. PI. VIU, Jig. 21. 

3. Malleus. — A tough, suhequivalvcd bivalve, gene- 
rally elongated ; sublobated at the base ; with small di- 
varicating beaks ; the hinge edentulous ; an oblong, 
conical small pit under the beaks, traverses obliquely 
the ligamental groove ; (he ligament, which is short and 
almost external, is inserted in the sloping depression in 
each valve. Recent. PI. VII, fig. 5. 

4. Avicula. — An inequivalved, fragile, rather smooth 
bivalve; the base transverse and straight, with produced 
extremities and caudiform anteriorly; the left valve 
notched ; the hinge linear, with a tooth in each valve 
beneath the beaks ; the ligamental area marginal, narrow 
and grooved, not traversed by the byssus. Recent 
and fossil. PI Vn, jig. G. 

5. Melcagrina. 

This genus differs from Avicula in being nearly equal 
valved, of a roundish square figure, with no hinge 
tooth, and in having its ligamental pit always dilated in 
its middle part. 

PectinidetB. Ligament chiefly internal; the shell, in 
general, regular and compact. 

1. Pedum. — An inequivalved, slightly eared bivalve, 
tiie valves terminating at the base in a triangular disk, 
with a furrow across that of the lower valve, and a 
cicatrix across that of the upper, for the attachment of 
the binge ligament ; the hinge toothless; the lower valve 
notched in the left side near the hinge *. Recent. 

PI. VII, fig. 7. 

* The cUieT particuUrs reapectiDg Out genus aic derived from Mr.G. 
Sowetbf's more oxtendeil, and, neceuarily, moie coinptete description, ii> 
ift nork already referred to. 
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3. iwfla, — A longitudinal, eubequivalved, eared bi- 
valve, gaping a little on one side of the valves ; the 
beaks separated, their inner surface rather everted; 
the hinge toothjess; the hinge-pit, receiving the liga- 
ment, partly external. Recent and fossil. PI. VII, 

3. Plagiostoma, -A fteo, subequivalved, slightly eared 
bivaKe; the base transverse aiid nearly straight; the 
beaks rather separated, their inner surfaces extended in 
flat, transverse areas, disposed rather externally; one 
straight, the other inclined obliquely ; the hinge witbont 
R tooth ; a conical hinge-pit under the beaks, partly u 
temal, and opening externally. Fossil. PI- Vfl 
Jig. 12. 

4. Pccfen. — A free, regular, unequal valved, eaj 
bivalve; the lower edge transverse and straight; the 
beaks contiguous ; the hinge ^vithout teeth, ^vith a tri- 
gonal hinge-pit entirely internal for the ligament. 
Eecent and fossil. PI. VII, ^g. 2. 

6. Plicatula, — An unequal valved bivalve, contn 
ed towards its base; the upper margin rounded, and' 
subplicated; the beaks unequal, and with no cardinal 
areas ; the hinge with two strong teeth on each valve, 
with a pit betweott receiving the ligament, which is en- 
tirely external. Recent and fossil. PL VIII, 

The shell, named Harpax, in Org. Remains, Vol. Ill, 
tmd figured, PI. XII, fg. 14, 15, 16, 17, and 18, differs 
from plicatula of Lamarck, in being an attached shell, 
and ia having ite te^th nqt disposed lij^e those oiSpon- 
dyl^s, but in the form of a V, and in being creaulated. 
It appears to agree, in its specific properties, njtb 
P. tubifera of Lamarck. 

6. Spondylus. — An unequal valved, adherent, eared bi- 
valve, rough or echinated ; the beaks unequal ; iheloy/a 
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vsilve having a flat external cardinal area, divifled by a 
groove; the hin^e has two strong teeth on each valve, 
mth an iatermediate pit for the ligament, communicating 
hy its base with the outer groove ; the ligament internal. 
Recent and fossil. PL YIII, fig. (i. 

7. Podopsis. — An unequal valved, subregular bivalve, 
not eared, adhering by the beak of its lower VaHe ; the 
lower valve is larger and more convex than the upper, 
and has its beak more advanced ; Hhe hinge is wiUiout 
teetb, and the ligament internal. 

These ^cUs are only known as fossils : the upper 
valve has no curved or projecting beak, nor is the lower 
beak recurved over the side or the upper valve, as in 
Gryphesa. They more resemble the Pectens in the regu- 
larity of their forms and their longitudinal strias. 

Oslraceee, The ligament internal or semi-internal; 
the shell irregular and foliaceoUs, or even, sometimes, 
papyraceous, 

1. Grypfi(Ea.— An tmeqtial Valued free bivalve, the in- 
ferior valve large and Concdte; fhe heaik large, incurved, 
and terminating in an involuted spire ; the upper valve 
small and flat like an operculum; the hinge edentulous; 
the hinge-pit oblong and bowed; one impression. 
Recent and fossil. PI. VII, Jig. 1. 

Le Chev. de Lamarck states his having seen, at Paris, 
one gpocies in a decent state. 

3. Ostrea. — An adherent, inequivalved, irregular bi- 
valve, the beaks disjoined ; the valves becoming more 
anequal with age, so that the upper valve is gradually 
protruded; the hinge is toothless; the ligament semi- 
intema], affixed in the hinje-pit, which, in the lower 
valve, increases with the beak to a considerable length. 
Recent and fossil. PI. VI, Jig. 29. 

3. Vulsella. — A long, subequivalved, irregular, free 
bivalve, with equal beaks ; the hinge having, upon each 
valve, a projecting callosity, with a conical U%a.\aftvAa\, 
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pit obliqaely bowed. Recent and fossil. PI. VII, 

4. Placuna. — A free, irregular, flat, subequivaled bi- 
valve ; the binge bas interiorly, on one valve, two longi- 
tudinal sharp ribs, approximated at their base, and di- 
verging in the form of a V ; and, on the other, two cor- 
responding depressions; at this part tbe ligament is 
attached. Recent and fossil. PI. VlII, Jig. 5- 

5. Anomia. — An unequal valved, irregular, opercu- 
lated bivalve, adherent by its operculum ; one valve, 
which is pierced, is generaJly flat, having a hole or notcli 
at its base ; tbe other, a little larger, whole and con- 
cave; tbe operculum is small, elliptical, and subosseons, 
and is affixed to various marine bodies. Recent 
and fossil. PL VII, fig. 10. 

Under the designation Les Rudisles, Lamarck places 
those shells in which neither tbe hinge, the ligament of 
the valves, nor tlte muscle of attachment, is disC0Te^ 
able : these he places under six genera — SpheruUtes, 
Radioliles, Oilceola, Birostrites, Discina, and Crania. 

1. Spberuliles. — An unequal valved, orbiculato-glo- 
bose bivalve, a little depressed at the top ; outwardly 
echinated with large subangular scales ; the upper valve 
small, opercular, and flatfish, and furnished, on its 
inner surface, with two unequal, subconical, curved tu- 
berosities ; the lower valve larger, rather subventricoae, 
with squamK radiating beyond its border ; the cavity is 
obliquely conical, having, on one side, a keel or ridge^ 
as if formed by a fold of the inner surface, wbichil 
transversely striated ; the binge is unknown. 
Fossil. 

There is only one species known. From tbe Isle^ 
Aix. 

2. Radiolites. — An unequal valved bivalve, striatd 
externally with longitudinal rays ; the lower vaW 
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wbtch is the larger, is turbioaied ; the superior is con- 
vex or conical, like an operculuin; the hinge is unknown- 
Fossil. PL VI, jig. 22. 

3. Calceola. — An unequal valveiJ, triangular, subtnr- 
binated bivalve, flat beneath ; the large valve like a hood, 
obliqaely truncated at its opening ; the hinge-margin 
straight and transverse, being slightly notched and dent- 
ated in its middle ; the upper margin bowed ; the less 
valve flat, semiorbicnlar, like an operculum, with two 
lateral tubercles on its lunge-margin, and, in its centre, 
a small pit. Fossil. PL VIII, Jig. 24. 

4. Acarda. — A flat, nearly eqnivalvcd bivalve, hav- 
ing neither hinge nor ligament, with one impression in 
the centre of the valves. Recent. PL \l,Jlg. 21. 

This shell is admitted, by Lamarck, in La Systente 
de la Nature, but is not mentioned in his Hisloire Na- 
turelle des Animaux sans Vertebres. 

5. Birostrites. — An unequal bicornuted bivalve; (he 
difdu of the valves raised into unequal, rather straight, 
obliquely divaricating cones, resembling hoins, the base 
of the shortest being surrounded by that of the other. 

Found only as a Fo.ssil. lis locality does not appear 
to be knotvn. 

6. Discina. — An unequal valved, ovate, roundish bi- 
valve, a little depressed ; the valves equal in sixe, with 
a very distinct orbicular disk on each ; the disk of the 
upper valve submammillated and imdivided, the mam- 
millae surrounded by fine radiating striag ; the other val vc 
Very white, and divided by a transverse slit : there is no 
tface of hinge, ligament, or impression. Recent. 

7. Crania. ~Aji unequal valved, suborbicular bi- 
valve; the under valve flat, fixed beneath, the inne 
surface pierced with three unequal and oblique fora- 
laina ; the upper valve is convex, subgibbous, with 

I tiro prominent callosities at its base. Fossil- 

I Tbe under valve. P/. VII, ^ff. 21. 
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Brackiopodes, conckifera : Having, near their mouths, 
two opposite elongated ciliated arms rolled in spirals 
when at rest. Mantle, with two lobes separated for- 
wards, wrapping up or covering the body, A bivalve 
shell adherent to marine bodies either immediately or 
by a tendinous cord. 

The genera ol' this family are — Orbicula, Terel 
tula, and Lingula. 

1. Orbicula. — A suborbicnlar, unequal valved bi- 
valve, with uo perceivable hinge;- the lower valve is 
-very thin, flat, and affixed beneath ; the upper valve is 
snbconical, with a pointed top, more or less prominent. 

This shell is described, by Muller, Zool. Dan. I, 
p.]4. Tab. V, Jig. 1-7; and, by Poli, ConcA. Vol. H, 
p. 189, Tab. XXX, Jig. 15. J 

A fossil shell of this description is found in the irofl 
stone nodules in Shropshire and Worcestershire. I 

2. Terebratula. — An inequivalvcd, regular, suhtri- 
gosal bivalve, attached to other bodies by a short ten- 
dinous pedicle ; the largest valve has an advanced beak 
generally incurved, and pierced either by a round hole 
or a notch, through which its organ of attachment 
passes; the hinge with two teeth. In the inner part 
are two subosseous, thin, forked, and variously rami- 
fied branches, proceeding from the disk of the small 
valve, and supporting the animal. Recent ai^ 
fossil. PI. VII, Jig. 23. jl 

3. Lingula. — A sube qui valved, flat, ovally olil^H 
bivalve, truncated at its top ; rather pointed at its bafl 
raised on a Heshy tendinous pedicle, and flxed to nfl 
fine bodies ; the hinge toothless. Kecent and fosfl 
PI. VI, Jig. 28. ] 

Cirrkipeda. Soft animals, without head or ey« 
fixed and testaceous. The shell either sessile, or rai^l 
on a flexible tendinous pedicle. j9 
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Sessile. Shell lixed generally on marine bodies : the 
month in the upper and anterior part. 

1. Tubicinella. — A straight cylindraceo-tobular oper- 
cnlated shell, attenuated towards its base, girt with 
transverse annular ribs; trancated at both ends, shut 
at the bottom by a membrane, and open at the top. 
The operculum formed of four small obtuse valves. 

Attached to the ivbale ; but not known in a mineral- 
ised state. 

2. Coronula. — A sessile, suborbicular, or subconical 
shell, the extremities truncated; the sides thick; hol- 
lowed out internally into radiating cells. The opercu- 
lum formed by four small obtuse valves. Recent 
and fossil. 

Fl. VI[I, fig. 27 — The figure given here is of the fos- 
sil Coronula of the whale. 

3. Balanus. — A sessile, affixed, conical univalve, the 
apex, truncated ; the base closed by an adherent testa- 
ceous plate ; the opening subtrigonal or elliptical ; the 
operculum internal, with four moveable valves inserted 
near the-inner base of the shell. Recent and fossil. 
PL VIII, fig. 26. 

4. Acasta. — A sessile body, composed of separable 
pieces, with a convex base, and a four-valved oper- 
culam. Recent. 

5. Creusia. — Sessile and subglobular, formed of four 
valves, and having an internal bivalved operculum. 
Recent. 

6. Pyrgoma. — Sessile, subglobular, with a bivalved 
operculum: foxinA oa A strea, Madrepores, &c. 
Recent. 

Pedunculated. Supported by a moveable, coriaceous, 
tubular peduncle, attached by its base to marine bodies. 

1. Aiiatifa. — A pedunculated, five-valved shell; the 
valves unequal, pressed together so as to be nearly con- 
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tignous ; the lowest on the sides being the largest. 
Recent. Pl.'VlU,fig.38. 

2. Pollicipes. — A pedunculated shell, formed of tbit- 
teen or more subcontiguous, unequal ralves; the lowest 
at the sides, being the smallest. Recent 

Lepas scalpellum, Lin.; Lepasmitella, Lin.; Leptu 
pollicipes, Gmelin. 

3. Cineras, Leach. 
A pedunculated shell, with five oblong separate vaWl 

not entirely covering tlie body ; two at the sides of 
opening, the others dorsal. Recent. 

Lepas coriacea, Pallas. 

4. Olion. — A pedunculated shell, with two sepal 
small semilunar testaceous valves adhering near 
lateral aperture. Recent. 

tepas aurita, Lin. 

THgonellites. — A slightly rounded, trigonal, thicl 
shell, gaping on each side. The inferior margin nearly 
on a straight line ; the anterior and superior mai^ns 
in a gen|ly waving line. ITic outer surface of each 
valve pierced by numerous foramina, which,' passing 
nearly through its substance, give it the cancellous ap- 
pearance of bone ; the inner snrface smooth, but marked 
with striae, agreeing, in their direction, with the posterior 
and anterior margin. The assumed hinge completely 
linear, without teeth ; there being only, on the posterior 
margin of each valve, an appropriate, linear surface for 
the attachment of cartilage or ligament externally. Thi 
is no appearance of muscular attachment. PI. 
Jig. 29, 

The nature of the substance placed under this Vi 
desi^atiou and description is entirely unknown, 
bears oo Teaemblance in its structure to any known tes- 
taoeous, crUstaceous, or boney fabric. Its appearance, 
as fixed in the calcareous lissilc stone of PappenTieim, 
in the above figure, gives the idea of the valves of a 
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shell; but examinatiou shows, that, if these valves were 
broug;ht (ogether, they would touch only at two points, 
leaying all else, except at the inferior line, open. 

The following shell is, in fact, neither univalve nor 
bivalve ; for, though a bivalve in fonn, the two parts are 
connected, not by a hinge, but rather by suture. 

Hyalfsa. — An iuequivalved, tumid, and transparent 
shell; tricuspidated at the base; gaping beneath the 
prominent beak. Receut. PL VII, Jig. 7. 



We are indebted to the scientific and successful en- 
qoiries of Mr. Sowerby, for t)ie formation of the fol- 
lowing genera, in addition to Cirrus, Plagiostoma, and 
EuompJialus, which have been already noticed: — 

Dianchora. — An attached, inequivaJved bivalve ; the 
attached valve having an opening instead of a beak, 
the other beaked and eared; hinge without teeth. Fl. 
' \U,fig.\l. 

Froductits. — An equilateral, unequal valved bivalve 
with a reflexed, more or less cylindrical margin ; binge 
transverse, linear; beak imperforate; one valve con- 
vex, the other flat or concave, externally. Fossil. 
PI. VII, fig. 13. 

This genus was formed, by Mr. Sowerby, for the re- 
ception of those fossils which had been placed, by 
Mr. Martin, under Conchy Uothus (Ariomites) Scabriczt- 
lus, Petrif, Derb. ; and, of others, which he had ob- 
tained from the limestone which forms a part of the in- 
dependent coal-formation of the Lothlans, Scotland. 

The characters and classification of the shells of this 
family are not, however, yet detennined : with the hope, 
therefore, of leading to more decisive information re- 
specting these points, the structure of the hinge, an ex- 
isting in a shell bearing the external appearance of one 
of this family from the mountain limestone of Shrop- 
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shire, with which the writer was favoured by the Rev. 
Mr. Hallifax, of Standisb, in Gloucestershire, is shewn, 
PL IX, fig. 9. 

Magas. — An inequivaived, equilateral bivalve; 
valve with an angular sinus along an incurved beal 
line of the bingf;, and back of the other valve, straight 
with two projections near the middle. A partial longi- 
tudinal septum, with appendages, are attached to the 
hinge within. Fossil. PI. VII, jig. 14. 

Spii-iftr. — An equilateral, inequivaived bivalve ; 
valves beaked ; one valve with a large angular sioni 
along the inside of the beak ; hinge transverse, long,- 1 
straight ; two spirally-coiled tubular appendages nearly 
filling the sheU. Recent. PI. VII, jig. 15. 

Mtarte. Suborbicular or transverse ; ligament exter- 
nal; lunette on the posterior side ; two diverging teeth 
near the beak. Fossil. PI. VIII, fig. 1 . 

Inoreramus.—Kn inequivaived, inequilateral bivalve, 
slightly eared ; hinge formed of alternate ridges and 
furrows on the margin of the eared part; the substance 
of the shell spathose, vertically striated. Fossil. 

P/.VIII,/tf.33*. 

Peniamerus.— An equal-sided, inequivaived bivalve; 
one valve divided by a longitudinal, internal septum 
into two parts; the other, by two septa, into three parts 
or valves; the beaks incurved, imperforate, 
FossU. PI X, fig. 7. 



t? The figure, intended to illustrate the genus PI 
page 177, wiU be found in PI. VIII, fig. 25. 
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* I have placed this ihell among those, for the name and description 
wtticb, 1 believe, we are indebted to Mr. Snwerb)/ although I have n 
yal been able to asccrtaiD in what work his acaooDl of Uie genas is lo be 
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A L18T of the Spbcibs of Fossil Shblls particu- 
larised by Le Chev. db Lamarck, in Les Anruilea 
du Museum, and Histoire Naturelle des Animaux 
' Mans Verlebres; with a specification of their most 

distinguishing characters. 



JVo^f.— When the aise of the shell is mentioned, it it to be taken ai ge- 
neri^y meaning tfai larger size : by »mall, k meant less than half an inch; 
and, by very $maU, less than a qnarter of an inch. 

Chiton. 

GrigwmiMii : oclovalYis? 

Patella. 

eUn^ata : obtusely radiated, apex much inclined. 

ihtlci$: snbconical, apex inflected. 

•cu^o/eUa: very small, apex central. 

dilatata: rogose, depressed. 

cornucopia: obliquely conical, impreuion lemicircular. 

spiros^m: rudely striated. 

retortella : spire obliquely lateral. 

pennaia : snbimbricated posteriorly. 

squamafmnis : flattisb and smooth. 

•Fissurella. 

kUfiata: subsquamose, striae decussating. 

Emarginuja. 

eostata: ribbed longitudinally, apex hooked. 
elfpeata : cancellated^ back groo? ed. 
~ radiola : with radiating costnlae. 

Cal3rptr8Ba. 

trochiformis : echinated, apex subcentral. 
cnpic/tttoru: snbovate: var. of former? 

Conus. 

4intediluvianus: long, spire pointed, wreaths crenulated. 

deperditw: spire not much raised, the wreaths not crennlated, bat 
grooved on the top. 

iwTtiiM : subiusiform, whirls oblique. 

slr0m6otde«: spire obtusely nodose, whirls obtuse. 

aid%quu»: dilated upwards, lip bowed, spire smooth, slightly caaalieu- 
]ated-*Si inches. 

Belulmoidei,' oblongo-conical, smooth, spure convex, pointed, bale 
rounded— 4 inches. 

cteMrtus.* conico-clavated, striae longitudinal and bowed, spire ele- 
vated, rather pointed, wreaths convex-«-3 inches. 
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Conns, camHmied. 




wmtbi Mt ttriated— 4 

CypTflMU 

p edicm hu: trmivendy strated. # 

iN^«.- MBoothy obscnrely MargiBated. 

Iqwrtea.* T c e trieo t c, mlMHUf|[nHiUy opcniiig dUatied at tte 

lliocfa. 
flWi/ tiM perfect analogBe of UievecaiitiWlkAawabgrtlii. I 
jpymfo .* obtase» namwcd behind, lip bordered— 1} iaeb. 
viriemuam,' inflated, sobambilicatedy lip obeoletely mai|;iBated— 

H indu 
rt/e / afreet with the recent shell of the same naaie. 
aniifua,' Tentrieoee, rough, rather flat beneath, opening narrow — 

H in c h Rtmetu 
« rudenlU ,' ovatelj oblong, roogh, obsoletely nmgiaatBd e» Ihe lidea 

— 1 inch— RoflM. 
fabagitm .* fobrentrieoie, obacorelj margittated an ona tide-:-^ iadi. 
/Uafieulam' ventricofe, marginated on one ade, back jeDoiMi, with 

white tpot»— 1 inch. 
ambigmm,' contracted at tiie eztremitieey convex beneath, opening 

winding-—! >ocfa. 
eoUmbaria •* one lip marginated, rather projectipg forward*— J inch. 
dMlyZoM.* oblong, ventricoee, rather cylindrical, obtote, aolgited 

traniversely, no flattening on the nnder for&ce, no loiigitBdiaBl 

groore on the back, spire not apparent— 1| indi. 
C. tuleoMa of Let Annalet da Mnt . 
spharUukUa*' trantvertely snlcated, no dortal groove, lip ■nvgiHled 
coccinella,' variety of the preeedingi 
fiioUna.' pitifbrm, back eraooth ; opening carved, plicala^ly dcntatid 

— ^inch. • ' 

cwiatm.' obtote in the fore part, tmootfa ; columella obtoletelj deat- 

ated. 

Ovula. 

poMserhidlii / smooth, scarcely beaked, lip Bghtiy bowed— ^ inch. 
birottris.' exterior lip marginated, colomeUa with an obB<|no ibid— 
1 inch. 

Terebellum. 

eimvtflutum* : subcylindrical, no spire, openbg the length of the shell 
— Ij inch. 

/ufi^orme: spire extremely obtuse, opening shorter than the shell- 
Si inches. 

Oliva. 

coaolf/Sra : callus of the columella having a canal. 
mUreolm: coiamcUa striated. 
LaumonHofia : columella bipUcated, 



* Bulla sopUa, Brand, Fon. No. 99.^BuU9 voluta fftigdem, No. 75. 
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Oliva, continued. 

plitaria.' ioug, spire poiiilei), rather short; colnmelt.i lungiliiiliiislly 

plaited — 1 inch, 
clavata,- i)^re promincDtly pointcJ, colamellu with niimeroLH stri»— 

I indi. 

Ancilla. 

Inucinoidei: margaritaccouE. 
nbulatai spire «longBtei]. 
olivula : onidentalcd at tbe base. 
canalifera : canal betweeu the right lip and the npire. 
glmi^forpKi .• subventricoK, niiitr pointed at the tummll, calloiis in 
the loner part, lutures of the whirls concealed — S inctics. 

Voluta. 

harpa : longitudinal ribs witli two ipinet at their top*, live fold» oD the 

columella — 3| inches. 
tpinata*: aubcoslated; short, pointed spinous spite; fonr or Gve 

folds — 1^ inch. 
mutuali*! longiliidiaal ribs with one spine, four large folrls.^S inches. 
tNui-idnu : ribbed and spinous in the upper part, smoolh and candsted 

in the lower, deeply grooved between the four columellar foMt — 

3| inchei long. 
eottaria; elongated, fusifonn, snbcaudateil, ribs plain, longitadiiml — 

2} inches. 
lyra: spire short; plain longitudinal ribs, denticulated towards the apn. 

-~\i inches. 
bitorima': ribbed loDgitadlnally, no transverse strix; turns of the spire 

bicoromted — S inches. 
cremUalat: ribs crenuteilly granulated— 1 J inch. 
harpula: finely ribbed, the ribs smooth, whirls snbcanalicniated. Mo 

very strong folds — i\ inch. 
UJirtlla: ovate, Eubventricose, wrcallis sharply caiinaled, spire denti- 
culated — ij inch. 
dtpraaa: ribbed upwards, base transversely grooved, spire subcoro- 

netted, caluinella flat — about l^ inch. 
Tarieutota ; with a marginal and sometimes a domal varix ; four slight 

folds— about j of an inch. 
milTeola: lip obsoletely bidenlatcd. 
httirocUta.- base smooth, spire ribbed, rathertubercnlated, columella 

with the smallest plaits upwards, as in IUitn~Si inches. 
digHalina,' decussated, subgranular, spire short— 1 inch— perhaps a 

variety of V. crenHtata. 
clathrata .■ snhcoronetted, cancellated, columella with numerous plaits 

ambigtuit.- liansTersely striated, longitudinally ribbed, spire siibdeu- 
ticolated, lip sulcated iutenially, the lower bldi on the columella 
the largest--!} inch. 



* Strmnbas spJnnsui, Brand, Foss. No. G5. 
~\ Murex jnufuntui. Brand, Foia. No. 70. 
J SlramliH3 nniAreuNJ, Brand, Foss. No. fiO. 
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Voluta, continued. 

JiaUim,' traniverscly striaied, last wreath cr^woAd witb •jpiiict, I9 
subroarginated, striated inside; and bowed at tiiatop— « indies. 

rartf|tta«.* witli two or three dorsal tpioes, lip rather bocdered, 
spire small, with ^^e or six dentelated turns— 1| incii. 

Mitra. 

crebricosta : ribs obsolete in the lower party tor fbldsr^l inch. 
monodonta: smooth, bat striated in the upper parti^uiudL 
marginata: a crenulated border 00 each tarn. 
plieatella: margin of the torna sabplicated^ iadi. 
kibraiula: ribs decussated with transferee etr^e — } ioeli. 
mixta : resembles nuorgimdlf^ but has tW folds of the mitiee — j inch. 
cancelUmi : Up internally striated. 
terebelium: narrow, fusiform — small. 
jMSslHna: smooth, besestriatedi^iHipnall. ' 

granifonnis: longitudinally ribbed — veiy seaaU* 
mu^ice: no striae on the spiral wreaths, foor folds -^i inch. 
eUmgtUa : fusiform, smooth, five folds — 2 inches* 
cUh^rsUa: distant longitadioal riba» foar fetdt, mlefk lip. 

ehumea : spire conoidal, the borders of the turns *po|ifloest. 

itntifera: smooth, spire subpyramidal. 

ovulata : lip grooved internally, four folds — | inch. 

Cancellaria. 

co^ulatai longitudinal, decussated, ribbed, /three folds — | to | inch. 
ffoluteUa : with the varices of a nmrex^ th^ fold^ of a volute, and the 
notch of a buqcimm — | inch. 

Purpura. 

lapUlus * : acutely ovate, ribs transverse, lip anbdentated. 

Buccinum. 

Hrmbtnde»; oblongo^vate, iMnoeth, a g«>oiF« between fte ng^t lip 

and spire — 2 incheSf 
9lrufMvm: the tanta rowided, ^m (trapavefse — ii«al|. 
terebrale: long, smooth, rather turriculaled'r*^ iuoht 
decu88alum: the whirls conve;^; ^tp(vamg snbdentate^l^ hieh* 
biitruOHm: «lriip aUfrpAteJ^ l9fgeni«d«mal}er»a«liglitb»iider#othe 

lip^) iuc)}. 
e/<n^KAf^am: Ipiw, lip em^gi«»(ed m the «ppMr part-^vei^ wall. 

T^rebra. 

plicatida : the last turn smootfi, the rest plaited — 1 inelv 
scalarina: lQpgit^dil)ally fibbed, tnrBS CQBve«-r-][ inch. 

Harpa. 

mutica: ribs plain, not pointed ; decussating intercostal strisB— 1 inch. 

^ fivcfiaam lapilhts, IM- 
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3assis. 

htufi^&mk: tttit lonf^tsdkiai^ witii li traMVcne r«# df Miercies at 

tlieir upper part — 2 iodieii/ 
cMiMenmm: milk tw« rovm df t«b«rcl€», KpdMilffM^ 
cartRo^a* ; with ^ve carinated girdles^ tbe upptt tvbneaiiMe. 

Ittombtis. 

canolis: longitndJBally ribbed ; the lip aotohed^ 

lostellaria. 

maefopt^m^: Jip \taifi fM AMttfd^ MMiiDg tip tbe spire^>^otir 6 to 

7 inches. 
tfobmdflHc: lip Meforrir, lient «pw«rd« M tint #pli«fr^2 indiefs. 
JUsurdlat IcMigtftidinally ribMd; lij^ MMff, ptMiN^ up tbe ttrrltt and 

ifurex. 

tripterusl: tilgonal, with angokir, winged, meiahnaaoeous pro- 
cesses — Sinclies. 

tricarinatue; oYata-oblong^ with curled, firondoM^ snbipiB^ili pro- 
cesses — ijinch. 

cotUabulatus : spire long^ wbpyramidal v moufii mbtrigonal — fari 

calcUrapa: ovata, frondose lidges, tennlnating in points; celiiinella 
subnmbilicated. 

crispus: OTate» with about niae firondoce but not spinous ridgea^ the 
mouth and canal short — f inch. 

frondosus: oYato^obloog, witii about nine coried froodoa* virices; 
the canal rather long — j inch. 

clathratus: ovate, ribb^, sulcated trtnsversely, lip dcatated, canal 
short — very small. 

cingulaius: ovato-oblong; transveise •encircling rag», aquaaoae be- 
tween; canal covert ov^r — ]^incb« 

striatula : obloog, with transverse striae, and but few longitodUiMll con- 
vex ribs; lip dentated — | inch. 

cancelUnus: ovato-oblong, cancellated; opening winding and toothed : 
r^embles the white grimace, 

pyraster: ovate, oaudated, transversely sulcated, with snbnochilous 
ribs; the opening rounded j grooved internal^ — l^inch. 

texHUosus : ovate, obsoletely ribbed^ transversely stristed, squamous 
between ; one tooth on the celumella; iubumbilicated-^l( inch. 

eolubrinus: elongated, subfusiform; vrith line tiansvene granular 
striee ; few varices— 1 inch. 

viperinus : elongated, with transverse ttriss sli|jhtly granulated ; tail 
small ; very small indistinct rife on tbe upper part—) inch. 

nodidariua: ovate, subcancellated ; transverse nodahr strife, the no- 
dules disposed in ribs ; the tail short and curved outwards — 1 inch. 

retkulostis : ovate, pointed at both ends, reticulated ; epesing triangu- 
lar ; lip toothed— small. 

tubifer: ovate, pointed; four rows of ridges; with fistulous, bowed, 
erect spines, with short tubes between. 

* Btfcoftttm nodocttm, Brand, Foss. No. 131. 
t Strambus ampluSy Brand, Foss. No. 76. 
X Brand, Foss. No. 79 and 80 ? 



mgiaiu*: loug, snbcanrellatEd i ipirmodular i caual long, itraiebl, 

HDd nearly covered ovcr-~3 ioclie*. 
Nos: loiig, traiuvcnel; striated 1 liie top of eacli whirl itepressednnd 

plicated — 3^ ioche*. 
lopgacHsi: long,ttiick tad Htnocitli; lait turns ratlier Bat on tlieir top«i 

spire nodukar, strialecl — 1 inches. 
clavctlatm^ : fnsirarmly clavellalpi) ; tranavenely sitiaced; ribs n 

lar ; tail very long ; tiinu of the spire not flat. 
ocitMlatiu^: fusiliii'ml; linear, very narrovr atris with decut 

pticte : different from F. mgonu — li inch. 
mbHlatHM .- longitudinally ribbed ; tail shorter than the spire — | b 
furdailut : Aiuloiinly tnrricnlated ; tail short — veryiaialL 
intorttu: SDbcance Hated in the upper part, in the lovtet the It 

stiix moat etident ; columella as if Iwuled — t^ inch, 
polygaHHS: ovale, with ninny ribs; transversely rngose; the edgeal 

the turns rabed agaiasl the prcce<liiig) opening dcntatei' 

li inch. 
uUrerialtu .■ otato-conical, nigons tranSTtrse rings i 

mella obsnictely umbilicated— J inch, 
treiim: colnmella as if cut obliquely — j inch, 
miiufiii; ovate, ribs nQmerous; Iransverscstriie nnited in bands— 

aiperulvs; ovate, turreted, ribbed, rnngli transverse a 

sliort— small. 
plitatat : ovale, tarrel«d ; ribs iniooth, longitudinal ; ba»> short ;  

transverse slria? — sninll. 
icalarmiks: nnmerons distinct 6ne ribs, obsolete tf 

nat short— i inch. 
coronalia: ovate, conical both ways; apire crowned wiui nnmerona 

small nodulea, lower half linely striated — small. 
aitigatm: ovate, tarre led, prominent, transverse mgse ; canalshort.— 

margijutltu: fusifonn, turrcled ; spire nodulons, and the upper edge of 

each turn raised— small. 
jwdu'cuBj.' ovate, small, nod a Ions ribs; colnmella obliquely biplicated. 
ni^Ioliu: funfonn, tentricose ; thick, acutely angular ribs; transrer^e, 

prominent sttiie— 1 incli. 

miplicalut : rangh, with ribs and decussating strix; colnmella with oi 

plait — li inch. 
funicaloms: Inn^, fasiform ; transverse rugie, alternating it 

mella slightly plaited— i^ inch. 
Arjifagoaiu: seven rows of ribn with decussating stri^; colnmellari 

ther plaited — nearly s inch 




 MurcvparrtctuSjBciDdfVatls.Jig.Sb, 

t Mhfcj: litngaivs. Brand, Fosa, j^g-. 40, 73, 'Xi. 
{ murcx d^nrnis. Brand, Fow.^f. 37, 38. 
§ Murcc, Brand, Foss.^. 36. 



Fusns, continued. 

ficulneiu: oval?, almost globulnr; nboul Bl'tcen rilts like folds, fbrmiiig 
It about (wo-lhirils of tlieir lenelli a row of tobcrvio across the 
shell *, the base bowed ) columella twisted, with an obliqttu fold — 

Pyrula. 

Itevigala: obovate, very thick, especially on the led side; obtusely 

striated, llie spire pointed—^ inches. 
lubcarinala: unootli, back obtusely carinated ; lurDs concave up- 

vards; spire pointed, 
trkarinala : clavated, last lurn decussated and with tlirce tratisterse 

prominenl distant ilrite— 1} incli. 
eltgans: decussated, the trans ve ise etiicc raised and undnlating. 
tlalhrata : oral«ty clavated, decussated, the transverse sirin alternately 

large and small. 
RCfiJu*.' oTstely clavated, decussated, the Iransverse slrix largest. 
balbi/armUi ! ovate, Tentricosc, ratlier snioolh ) npiii! hooked i liiil 
rather bowed ; the left side lliiekeued as by a callns on the cohi- 
mella — £| incliei. 
tcrebralis: girt with trausverseaDd graoulated stria: ; whirls dentate dly 

carinated, spire like a screw — small. 
cilharellut: turreled, with smooth narrow rib»; bacc short — small. 
latieatm; fusirorm and turreted; spire smooth and cuiical, with » 

niammillary termiriBtian. 
atriatulua: ilisiform and lurreted ; the turns flat on their tops and sides, 

with very fine equal stris— very small. 
biplicatui: ovate, transversely striated ; lougitudii;al ribs; columella 

with two folds— very smalt. 
rariabilu : many ribbed, turns an bangnlar — small. 
trmualttlalfis : ovale and tiirretod, the margins of the spiral turns tnin- 
cated, the spire plicated — smalL 
Pleurotoma. 

filesa: ovalo-fiuirorm, lip alxfoim — 1 J inch. 
liaeolata: ovato.fniiform — var,? 

ctttvuularis: TusifDrm, turreted, whirls bordered with sIiiec on the up- 
per part, lip alated — x inches. 
glabmta: fusiform, base transversely grooved — I i inch. 
vhargmala ; tnms bordered upwards by a cotd-Iike margin, and sepa- 
rated by two or three grooves witli sunk points. 
Irmuptraaria : fusilbmi, deeply grooved tranSTersely, whirls carinated 

— I) inches. 
adatata: fuaform, decussated; the transverse stri% strongest, like ji 

chain of tubercles on every turn — a inches. 
deniala! fusiform; a dentated keel on each turn — Ijindi. 
Mitdala: tiisiform, turreted ; whirls crenulated, with undulated ribs on 

their upper part, the tail short— I inch. 
muUmoda: fusifoim, turreted j whirls submargiliated, nodulous in the 

middle—^ inch. 
crtniilala: fusitbrm, tuiretedj straight ribs, Ukc cogt of a wheel on 
each whirl— J uich. 
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Pleurotoma, continued. 

bicalcnaiu: fmUbrai, tuiretedi viilh tivo rows of noJet ou the 

part of the wliirls — i iocli, 
cmliUiita : otbI, fLisirorm ; wliirli wilh longitlidiDal riiia~i iiKh. 
liUcata : fiuiform, turretcil ; whirls with rather curved plaits — gmall. 
salcala: rnsifann, lurrelcd ; deciusaled in Die lower part; whitli 

Inngitudiiial ribs — nnaH. 
currkosta : ovato-fuaifoin j beat ribB, as if split or bifid at Ibeir 

— tineh. 
/areata: whirls, with ribs contracted above tbiir miihlk, and 



aadntoia: ovato-fnsifonn ; ipirepyTsmi:lBl,wil1i nine rows of sliort ii4 

dalmn riba— | inch. 
tuRtritom: ovMo^wiform, ventrieose and cauihtct! — { inch. 
lerebrali): I'u^irarm, will) transverse gmnulated nMte suit ilentats) 

kcGis — i indi. 
gTanuMa: snbturrcled, grantibted, base iliorl — } inch. 
iii^:*a: Babtorreted ; spire long, phiils lepHrate in tbeir nii^le,agr*' 

niilated kcct— imall. 
tymita: rabloneled ; the whirls carniatcil; fpire tnbercubled in I) 

npper part — small. 
ilriareiia: finil'am, turret«d, almost smoiTth, plaits and itrise hlrdl 

diKinerabl «-~«mall . 
deciissata: lusifonn, turreted ; spire simil), long, and nodnloos, wil 

two rows of tubercles, one small the other large — j inch. 

Ccrithium. 

inUTTuptam: pyramidal; transveMe itrix ill rnw9,alleTnale>« large u 

small i ribs bowed, last lum ventricose — Ij Ineli. 
hexagahnmi witb Sve oraix longitudiuai ribs; lost whirl tntuM, wift 

five or >ii spinoos tqbercle* — S inclien. 
sirruluni: tnrreled, echinated ; two rows Dl'compreEEeil teeth OBSi 

tnrn, the lower smallest; four inlcmal plaits on right dde — SiW 
Iricai-iaaliu : pyramidate ; three denticnlated keels, the lowest b 

mach tlie largest — 3 inches, 
ritfatum: turreted ; upper whirls flnootb, lower ones with Ibree taboj 

cnlated bands — i inches. 
fjucnlulafum: rongb, With transverse tabercular keels, three at tb 

upper part, and decreasing to one on the lowest turn ; notchel 

like aplenroloma — Ij inch. 
rrlriTiMdet .• rather heptagonal, witli tubercles a little painted, in ti 

or three rows; twelve or fourteen turns, sometimes orange CO 

lenred — ijfuch. 
imgulomm ; pyramidate, twelve ttims, with IDmsversa strlte, am 

ceDtrat angolated keel, points at the angles— 1} inch. 
crittalvm: tnrreled; wTiirls with a dentated keel in the middle; 

base transveraifly sulcated — Ij inch. 
eakitn^ioldii : tnrreied, with transverse mnricated libi, no stria 

liindi. 
rfnrtioZrtftiM: spire siibnlaled and ismootli at tlie top, ibe other wliiti 

denticulated with points in their upper ])arlB, nod striated be- 
neath — J inch. 
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Cerithium, continued, 

umbrelUUum : the iy;>per margins of tlio vbirb deniicuUtH!, the. under 

ones crennlal«d and «xj>iuided in the te^th of the aext whirl, no 

striasy top of the spue 8UM)oth-<-li inch. 
lamellosum: larreted, subpUcated; distant traotF^ne «tri«, base with 

three transversa lamdlse — H iock. 
thittra: turreted, raJJier cyUndri^» whurls crowned with tnbercles, 

Qat beneath ; the lip alated— } inch. 
mutabile: three traJASverse stria) on each whirl, the lower whirl wilh 

the upper stria tnberculated stronger thnn the others^ upper whirl 

with the striae all alike— li^inch. 
semkaronatum : turreted i three granular striae on each whirl, the np- 

pennost thickest i a plait on the cohuneUa-*l| inch. 
cinctufn: conical, turreted; three granular striae, rathfir «qiial in «izc ; 

a plait on the columella— *ii inch. 
plictUum: turreted, subcylindrlcal ; whirls granulated longitudinally — 

1 inch. 
conoideum; short, conoidal, three or four rows of gnuudas on each 

whirl — J i inch. 
amfluens : turreted, with three transverse granulated keels, the lowest 

the largest, granulae confluent — | inch. 
clavus : subulate; two or three transverse granular strii^ vertically 

confluent; base short and twisted— | indi. 
baccillum: subulate, vnth eight or nine unequal obscure granular 

striae — f inch* 
scahrum : pyraraidate ; echuiated with two destated keels, the lower 

the largest — | inch. 
asperellum : conical, with two dentated keela^ teeth very araaU— var.? 

— small. 
titrritellaium : turreted ; whkls convex^ with three transverse striae, 

and vertical bowed ribs — 1 inch* 
mitra : conical, with fow vertical strhe, crossed by mail granular 

ribs — small. 
pleurotomoid^ : conical, turreted, with two rows of obtuse tubercles; 

a notch in the right lip— «mall. 
involutum: conical, turreted; turns soM)Oth, imbricatiog; columella 

twisted — t inch. » 

tub€i'£ulowm : turreted; two rows of taberdes, the upper largest, the 

lower margms crenulated — 1| inch. 
Mcarinatum : turreted, vrith spbangnlafed keels ; fimr traaaverse striae 

at the base — } inch* 
trofhleare: conical, sub turreted; two transversa keels, raised and 

dentated, crossed by vertical ribs, giidog an alveolated appear- 
ance— «inaIL 
irochiforme: conical^ short; striae obsolete; lossitodinal ribs— very 

small. 
muricoides: coQioal, ventricoee; tnbercohur and granular striae; whirls 

convex— I inch* 
purpura: coniod, short; transversely striated, and distinctly tnber- 
culated — var^T-l "och- 
amoidale : short; the whida flat, with unequal^ truncated andsnbtii- 

bercular striae — small. 
subuUUum : turreted, vrith nodnliform ribs and transverse obsolete 

striae; opening oblong. 
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Cerithintn, continued. 

layidimm: turreled ; wliirls convex, snbtiibcrcnbt in the middltj| 

bowed vertical ribi. Dearly atiRolete — 1} ineb. 
ptlncoIoHi: lurretei), smootli. wilh a tbick bonier on the upper part' 

of tlie wbirb, liansvenely grooved beneath — l incb. 
spiratuin: round, tnrreled, smooth; lunta Hat and channelled <n the 

upper part ; hue with one groove, plicated ontvraidly^Si incliei, 
ailumnare : subulate, tramverse und vertical strix dccusBating, witba 

marginal groove beneath the upper margin — 1 inch. 
lubiirialuM : conical, turreted, almoat smooth ; the lower nliirk irith 

simple distinct stria-, tlie upper willi obnoletely crenutated ones— 



- Bubolate, tarreled ; tnma Bat, with four groove»— 
: grooves ; tlie 



ijuadrutileaft 

HiMlUatimi subulate; whirls flut with funr trans 

colamella umbilicatsd — i inch. 
jHT/ornfiun ■- sabulate ; whirls rather convex, finely Btriated) colomellln 

perforated — { inch. 
clamaum: smooth, tarreled, with obsolete striic ; the lower 

involving the upper — J inch. 
cmceUattini! subulate, turtcted; cancellated whirls convex^ col 

«ub plicated — small. 
aciHigraaosnm : turreted, decussated witlj subgrannlated crossing slrlai 

canal very short — j inrh. 
acicula: subulate, smooth; whirls siibcarinated — J inch, 
feribrale: turreted, smooth Convex; wbirls with obsolete 

stria; — small, 
iiitemm -- turreted, subuhite, letlt-tnnied ; the whirl* cancellated 

traniverse keels and suboblique vertical striee- 
melmaides! oval, [urHcu la ted, with transverse strie; opening 

like that otmeUtiia — very small. 
larva: tnrreted, cylindrical ; whirls with Iwoeqnal traDSverse granal 

keels — very small. 
gracilt' turreted and subulate ; whirls inversely imbricated — small. 
auertum : turreted ; whirls convex, with distant transverse striie ann 

more numerous vertical ones. 
emargmaium : turreted, transversely sulcaled, upper grooves granu- 
lated, upper borders of the whirls subcanahcula.led; the lip 

notched — 3 inches, 
ragesam: turreted, upper whirls decussatedly granulated, the lower 

sl^lly snicated with one groove, lowest mgoos beneath^ — ^ijlnch. 
giganteum: turreted, very long; transversely striated i whirls nodose 

npwards ; columella with one plait; opening oblong, oblique, 

with a canal which rather terminates backwards ; upper part oiT 

the right side with a lateral aiwiform elongation. 
nudum .- turreted t wliirls plicated in the upper part, niiitierous trans- 
verse stria?; no plait on the colomella — 3 inches. 
uHisulctttHm : turreted, numerous transverse etrier, no p 

have a single, nearly central groove — \ inch. 
turriteliatum .- turreted; convex whirls with transverse 

a notch in the right border of ilie opening— small. 
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Trocbus. 

crenulnra! pjntiniilate, traiuTcrnely tiibercularei), tUe lnwer mirgint 

of tlie whirlR (liickly creiiateil witb Ivge luberclcf) columdU 

tranCftted^ I inch. 
Reiembling imchua ntaurilianiui. 
nni/i/iT .- coniCBl, impetfarsle, transvenelj grvnnhted in four rowa ; 

calumella obliquely lubirniicated j eight conceotric row* of 

graiDB on the base — ) incli. 
lulcaiiu: coDical, subperforated, tnuisiertely and elegantly grooved ; 

tbe lower mugiu proniinenL Analogous iu eomt reipri't) villi 

T. gramiliilat and conalui — j iocli. 
mlligaliu ! Eonical, imperforate, spotted ; whirl* fl«t, with lix unequal 

lin», lowest thickest — ± inch. 
omolM: conical, im perforate ; wtirts with Dumcrous obliqne ribi on 

their upper part, oo tlie lower two rows of imall tubercles — J inch. 
mbeariiiaiia : abbremted, conical; whirls sniootli,tbe inferiaT borders 

tijrming an obtuse keel ; base ratlier coavex, finely striated circu- 
larly, and perlii rated— not | inch. 
bicarijiatui 1 conical, imperforate; whirls smooth, with Iwu distant 

keels. 
afglutiKimi'': aoDical, depressed, ililated at tlie base; whirls rude, 

polyedtal ; umbilicus internally plaited. 

Solarium. 

ludijitin : convex, with smooth whirls, with carinated and crenulaled 

borders ; umbilictu open — | inch wide, 
mlcoluin: convex, with radiating grooves beueatli; wliirla smooth 

with a doubly-grooved bolder ; uinhilicus concave, with creiui- 

lated margins — } inch. 
tanalictilatum : convex, witb transverse grooves fonned bstween slringi 

uf grains ; umbilicus crenated and canalic Dialed — J indj, 
pliMunt! convex, depressed, rugous, vertically solcated ; umbilicus 

crenated witb large pUcie — nearly i inch. 
spiratim : conoidal, smooth, substiiated ; whirls flat, suhcanolicnlatml 

and crcniilated in the upper part ; unibilicua granulated and cre- 

nulated within. 
■fliDwnifft: depressed, discoidal ; turns flat, with sulcated vertical 

rugK ; itnibilicua open, crenated — very nmall. 
pattUatura : depressed, diicoidal, carinaled ; turns flat, except on thoir 

borders; a platter-form eil umbilicus; margin sobcrenulated — 

very small. 
dt^i'Hncf Hui .- discoidal, carinated, smooth; spire flat, lower snrftce 

convex, the last whirl iliijoined ; ombilicu* serrated. 
^niiu.- discoidal, obtuse, smooth, spire sunk ; oppo^te aide also snb- 

umbilicaled, the last turn including the rest— very Email. 

^rbo. 

igtMmulosiu .- conoidal, pointed, uoibilicated; whirls convex, with Rve 

sqoamose grooves — not J an uich. 
raditunu.' globoiely coooidal, live whirls deeply sulcated in the middle, 

above and below rodialety striated— small. 

* Trochas umbilicaHi, Brand, Von. fig. * and 5^ "im Ijnnasi. 
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Turbo, continued. 

ktHeiuaitla.- dpprewcUl; eoiioidal, polisliei!, a little iiiatlcd ; 

wbirb, iniootli ; bise rather ralloin, 
R<^af;nib\vt Inch. Keiliarius, Lia. 
dinlirttltiliu : globaiel; canaidal, traiunriely striated; whirln fon 

with twodenlicnliteJkeeUialliemiiltJIe; baw nmbilicated— ~ 

Delphiaula. 

calcar: spire depreued ; wliirla raugU,keclediii tbe tniddle,keel ai 
witli Spiues — ^nearly 1 indmridf. 
^ Jtnai oilucutata-caDfei, itmgli, tnusvetMl; airiated, ecUmtcd w 

concnte sqiiamaiia atric j whirls round, but wibangnlatc — J inch. 
ti. ,MMea: conieally pynuniiial; whirlH tuMioth but bicatinated:, Utt tnm 
4 . d^joined— iinall. 

^. .turbiiuidet 1 obttuely conical, nliirlH obsoletely keeled, wUb Biinote 
^t itriie — unall, 

mttrgiHata: roundish i wliirlssntooUi, umbilicus lesMned by a border- 
1^. nuall. 

ttrtafa.- ropndieli, transversely striated ; whirls suban^ular; aiobiUci 

■fHral — rery smalt. 
sultata; roundish, depressed ; whiria deeply sol ca led, lip seriated- 
very small. 
carmtyira : roundish ; smooth ; margin of the umbilicus plaited ; a a 
rtal passing spirally up its sides — v*!ry small. 

Cyflosfoma. 

amifpiulorii-- orbiculato-convem transversely striated, whirls romk 

detaclied at llie ba.°e— very small. 
ipiriitoida i orbicular, smooth, pellucid — very nmall. 
planarbala-- ronml, solid, nmbilicated beneath — very small. 
naeroilmna  orbicular, pellucid, month very open — minute. 
iRunia-- cyliDdraceo-conieal; solid, longitii^al and traitsverse stria 

opening ovntc — } inch. 
turritellala : tnrreted; turns convex, with decussating stria? — vol; 

Ftanorbis. 

nifiifala.' nuDotli; polished; opening round — v^rysm^k 
mhngvlata : obsoletely cariiwled ; opening round but ratfaer an^l 

—very small. 
hieamuiia! transversely striated ; hicsrinated. 
sptrerbis: belongs, perhaps, to D'lpMnHla. 

ScalariA. 

: tnrreted; ribs nnmeroua, aubangnlaled at the base; whirf 



 tnrreted ; long, transveraely striated ; 

whirls contiguous — j inch. 
demuia'a .- tnrreted, ribs let*, whirls distant — } incb. 
monacycla: conical, wbiris contiguous, a raised sti 

the last turn— J inch. 
yliiala : turivte J, suull plies-farmed ribs. 



ibs longitiuJnMl 
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Turritella. 

itnlirkatm-ia i lubulaleJ ; wbirls Oal, bnliricalvd, InuMVpr^l; tirUli'i), 

fiaely granulated intermeilNlfl)'— S inclies. 
iulcata: conkal, Iramveraely lulcaled, luHFSt groavcB deepest, fine 

vertical bowed striae — U incbes. 
mtbOBinala! conical, tcansvencl? sutcatcd, grooves ilDe<]nal, aepa- 

rated by kaele — 1 inch, 
/aiciala: conical; two grooves in the npperpart of the whirls) aflat 

xonc in the middle divided by a finentriK— |inch. 
maltitiiimlit : Conical, whirls convex, tiimwrnin ; nearly cqnal grooves 

ttrebeUata : long, tubulated, whirls subeonvex, striated, with small iu' 
(enlitial whiHs — 5 indies. 

perfnrata: subalated, wliirls flat and imbricating, with (In^e transverse 

■trin nnd a raised mnrgia ; cohtmella perforated through its 

whole lenglh^l inch. 
unitutcala: anbnlale; smooth flat wliirb, one grocve at the lower mar- 

gin^ — ^I inch. 
Mniatignlaris  conical, subulate, one transverse angle in the middle of 

each whirl— 4 iticb. 
meUnioide): conical, whirls flat with transverse stria; and grooves inlcr- 

miied — J inch. 
There exist nnmerona varieties of tliese species, 

BaUa. 

eadata: transversely striated, spire involved — ^ inch. 

■ttrialiHa: short, finely striated; f^pire obtuse, upper edges of each 

whirl carinated — small. 
cyHadrica.- strix chiefly on the base, vertex umbilicated— J inch. 
earimata .• oblong, siibcylindrical vertex umbilicatcd, the margin eoro- 

netted. 

Bolinms. 

altidiu.' ovate, smooth, whirls ralhcr convex; opening semiovate. 
Seems not to be flavialile — } inch. 

titSarellai .• ovate conioal; transversely striated, lon^tndinal ribs, 
apex pap i Hated — very small. 
Marhu? Auricula? 

terebellahu .• toireted, umbilicated, very smooth, opening oval, angu- 
lar at both sides — } inch. 

nrieularia.- hirre ted, long, thin — small. 

Mttdus/ tarreted, verysmooth,HbirU rather ooavex, lip sharp — small. 

M^rldfliu .■ torreted, six smootti convex whirta, opening ovate — smalt. 

conuliu.- conical, upper part of the whirls channelled, spire acute — 

Elontlits.' whirte flat, stri» traDsverse — very small. 

(irioftilHS .• whirls convex, very finely striated — very small. 
nonsii.' whirls convex, with very small vertical plies — very small. 
Several other shells are placed, doubtftifly, under this genns, which 
are hardly distingnishable from lyirho, c^lntamm, ice. 

leUa. 
I htrbinoidei .' ovate; varioitsly coloured, whirls smoolb—^ inch. 
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l.ymniea. 

ftitairit.' oliIoDCi lutolhiiled, wiih ntber 



Melania. 

tMttllata ,• tiiireted, FUbulate, traniveraelj striated, tbe upper put of 

tlie lip dnonelled wiHiiii — 1 iocli. 
Ittttit .• tnrreled, tliick wliirli convex, lower, loiooth : upper tliiaird 

vertically — l indi. 
Nui^f iKufii .■ conical, turrcittl, aliis traosverse, distant, wliirli sulica- 

nalicnlated in the upper parts, openbg bordered— 1 iuch. 
henlacea.- tnircted, itris transverse; opeiring stnall — unall. 
canalicularia 1 ttirteled, subulate, whirls coniex, with fini; transvetK 




u tlicir 



iwhat Hke 
Biii*ene(fl 

coluQiellV 
itermMyt^ 



opeaing with  produced sinua — i incli. 
nil Ida .■ sabnlale, pointed, wLirls smooth and liliiniag — } inch. 
teodOriala.- upper whirls Terticaliy eltialed; lower ones sDiDalh — 

tBtUmrtlia.' witli small long grooves j lip produced somewhat Hke 

fWifWum— J inch. « 

Jragilu .• convex whirls, longilniliDal grooves — very small. 
dtibia.- ovatoH:omcal ; riblsd vertically, stris Binall and traiiivene({ 

columella truncated — small. 
Auricula. 

micata,- ova to-con ica 1, tranavcrsEly inlcatedi spire 

witli one plail — } inch. 
omfd.- ovat04U:nte, aiibveutricosc smooth; lip bordered interniMyt 

columella subtriplicated — J inch. 
ritigtni.- ovalo-acule, rather tnrgid i tiausversely sUialed; lip bor- 
dered with a callou) margin; columella subtri plica ted — very 

small. 
miliola,- nvnto-conical ; smooth, colnmella witli one fold — verysmall. 
hardeala.- ovato-cuaical, smooth ; lip striated withiu; columella wilh 

one raid— small. 
acicala.- tnrreted, subcylindrical, smootli; columella one Told — small. 
Itrebellala.' tnrreted, smootli, opening aemiovatc; columella wilb 

thiee folds— small. 
Volvaria. I 

butlaiiles ,■ cylindrical, transversely striated; spire pointed and nca^.l 

included — } inch. I 

Atnpullaria. I 

rsgPiea.- ventricoie, smootli; base umbilicalcd ; aperture long—sB 
vety small. H 

txaaata.' ventricose, srooolli; columella will) a sinuous CAcavalion 

d convex-, umbilicus half co- 

vcDiricosc, spire short and pointed; unibilicus hi 



I 
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Ampullaria, continued. 

acwniMla.- TentricoK; spire Ioii| and pointed ; nmbilicni coTcred. 
tptraia .' subvnitricose ; nhirla flat on the top, wilb on acute border. 
defrasa.' globtuc, turns coiitex on the upper part; columella de- 

preiaed in Ibe lower put — 1 indi, 
canaHealaia .• globose; spire ihort and cutalicnlated; a spiral grooTe 

accumpaiiyiDg the uinbilicui — } incii. 
pabtia*.- veniricosc; epire short; nmbilical groove covered over; 

lip wide, subsuriculated — 1 jiocb, 
agartliwi.' feulricose, imperforate; iipirc«borl; lip large — ij iocb. 
vrosjatuui,' globose, tliiek, imperforate; base of tlie rolnmctla spread 

oat; spire canalicalated — dincbes. 
hylirida- globose, imperforate ; columella elTused — 1} incb, 
Serpula. 

intorla ,' ratber ar^italed, conlortedly agglomerated, plies trannv erse. 
cratata,- round, u-ith ilenlieiilared ribs; cootartedinadiscoidilspire, 

the other end extended — France. 
■pirHt<ni .■ compressed, smooth; diicoidal spire, fore part dlsjoiued, 

sharp edge — ^Bayonnc. 
mintnia .- capilltuy, glomeraled — Grigoon. 
ichiwiia.- Bexuoiis, with subspiaaiu ribs. 
sulcata .* ronnd,snbg1omerated, straight forward, numerous sobdeulatcd 

longitndiunl foIdH — Tonraine. 
cutlalia .' angulated, loosely contorted, base iubspirated. nnootli, lon- 
gitudinal. 
deaf t/fTu .■ round, contorted, with tvio or three dcntifcrous langiludiual 
folds—lUly. 
Balanub. 

mlcatuar conical, obtnie long grooves; tadialing transverse sirise. 
tinttmiabKhm .• conical, snbventricose ; longitudinally lineatcd, trans- 
verse striated rays ; rostrated backvrards — Italy. 
cyiindraceus.- narrow base, elongated, subvenlricoae — Turin. 
miMr.* gregarious, sbort, valves straigbt, back in the lower part Hilh 
two or Uiree grooves; opening dilated; lalvcs of operculum 
pointed — Italy. 
piutularii .' short, subcorneal ; valves stnooth, six rays, two solitary, 

the rest in pain—Piedmont, 
rrupoliu.* conical; five disUnct tays; valves naked at tbe apex, 
mnricated at tbeir bwe— Italy. 

ClavHgella. 

tchinala,- ventricosc, echinated all over; on one side with tubular 
spines — Grignon. 
liatvlana ecMnola, Am. du Mm, Tom. VII, p. i29, PL Xll,Jlg. 43, 
crialala .• a crest of tubular spines on one side — Grignon. 
tibialis.' naked, compressed ; valve discoverable — Grignon. 
Brocchii .• pyrifum, set with short tnbes — Italy. 
Fistnlana. 

ampullaria: sheath ampultaceous, produced, opening bicarina ted— Grig. 
pymm .' sheatl] pyriform, plain— Italy. 
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Teredina.  ' 

pernmata.- slrai|;ht, anot and klwlM like a muk — CanrtigDOD. 
iaccUlioa .- solid, straight, ahd roond— Itii;. 

SoieD. 

ragina.- linear, straight ; one tooth — Grignon. 

caarclalia.- oblong, traiviTt/fBely ntriated, contracted m Hii? middl 

fragili.1 .• aoalngoe of m/tn rttllillus > 

fffvsvn .- QvatO'obloDg, BttaigUt, aioooth, snbangulaled forward. 

Somewbat reMmbling soltn rctpertmaa. 
alrigUalui .' ovato-oblong, witli oblique itnbricating strix. 
appeiidiciJaiut .• elliptical, enaootb > an appcndicolar part at tbe b« 

Glycimeriii. 

autrgarihisea ,• ovate, Ircocated forwarib — Grignoi- 

Lutraria. 

aolaiiiidea .• traniverse, ruga^form stri«; fbreside very longj qM 

rauDiloil, gaping nnch — Mamit Maiina. 
elliplica ,' tratuverne stris — very small — Bordeaux. 

lid, opaque, tnbglriated ; carclinal tooth thick. 

Mactra. 

deltoidei.' ovato-trigonal, shorter behind; elegantly plicated by 0» 
coneiet and lumile — Orignan and Boordeatu. 

Crassatella. 

tianida.- ovalo-lrigonal ; gibboni and lliick with age; the IbresHf 

angulatcd ; base transvenely mtcated ; margin dentaled within. 
s'oiuata .- obliquely trigonal ; Tareaide angulated, uinding — Bordeanx. 
airiatula.' ovato-trigonal, v'" 

Btris — St. Bricui. 
camgreasa.- ovalo-orbicnlate, rather B 

verse slriie, most promini^at at tb 
iamellaaa .' transversely oblong, with distant ei 

valves rreniitated— Grignon. 
trigwata,' orbicularly trigonal; transversely grooved; base ratbo^l 

smooth; border smooth — Grignoo. 
latiuima.- elliptical, compressed; unequally anlcaled Transveraeljj 

border smooth — Saint lrie«. 

Erycina. 

ImU.' tPiwM, poliebed; Btrin very fiae, 

teeth. 
peZiiHMa,- ovatiT-Ofbkialar; with one very nhoO tooth. 
trigona.' ovato-triangntar ; one noooDi tooth. 
inequilnterat .• obovate,lnmid, smooth ; two small teeth. 
JhigUii^- oralo-transverse 1 thin and pellucid; twat^eth. 
tllipHca .• depressed id the middle ; transverse stria', vciy fine ; 
binge teeth ; pit intermediate. 



c grooves a 

; angnlaled rorvrards ; tram- 
— Giignon & Conrtagnon. 
:t lamelliform ridge); 
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Corbula. 

gailica.- ovMo-tnmtetir I target tsItc tiirgiJ, fiiwly itrialcd to llie 

base, tbBt being bbiooUi— Grienon. 
coihilala .' ihs leu thIts wilb radiating longiludinil ril» ; buc amooUi. 
rugBia.- trigonal, venlrictne; thick traD»er(e groovM; ancnlaled 

forward*, rather iioinled— OHgaon. 
striata .- ovHto-traijsverse ; rattier beaked, deganlly itrialed Irani- 

veraely — Grignoa aod CDortigDoo. 

Petricola. 

ihauoides,- ovate, inflated, thick; with lengitDdiaal rugie, eutled and 

laniellsied toward tiie margin on tbe upper tide ; the foresidc 
wideil — [tal)-. 

PsammoUea. 

talcwKdaf .• oblongo-elliptical, snioalh ; bate rather (irotninent ; hinge 
about the middle, one toolfa — Gngnon. 

Tellina. 

pattUirii.' elliptical, rather comprMsed ; fine traasrenestrisi hinge 

witli two teeth — Grignon. 
lcalaividi!3 .• rotuDdato-ovdti:; willi traDBfene,Gae, distant laisedstrix; 

two teelb — Grigwiii. 
roilmiii .' obhtngo-tnuitverae, narrow i traosTenel; tulcated ; beaked 

onlbe foreside — Grignon. 
snnaria,- ovale, flat i very finely striated transversely ; brownish an- 

equal zoneti, rather acutely angiilnted forwards. 
faiellaria .• approaches to T. remiei, Lin. — 1| mcb — Grignon. 
acalariiides .- ovaio-elliptidd ; transTcrse strife, raised, distant, and 

regnlar, like the steps of a ladder — ij inch long~Grignan. 
carinulaia .• orbiculato-elliptical, rotinded at both aides; rather remote, 

elevated and carinateil sttia>. 
aitiaafa.- ovato-elliptical, short and obtnse forward; a depression on 

the disk rendering it sinnatts ; itria: transveiK^, very fuie^Grign. 
danacialis .• orato-obfi que, smooth J very sliort on the foreside, scarcely 

inflected ; two wedgiylike teeth, one grooved — Grignon. 
roitralia.' oblongo-transverse, narron, trausvcrscly sulcated; tlie fore- 
part beaked, aubbiangnlated ; two very small teelh on one valve, 

and rnie on the other^ — Pamea and Grignon. 
temeota.- ovate, aubpellucid, angulalcd forwards; very small trans- 



^Jnuilla.- ovate, pellucid, smooth 
the hinge tooth — Grignon. 
Tudiii ,• obloupo-ovate, tranaverae, rather smooth 
tiwely angnlated — Grignon. 



oblifiue smaD pit added to 
forciidc ob- 



Corbis. 

lanullBm.- Iran^veraety elliptical; cancellated, but on the poaterior 

part, llie JamellEe only deDtatcd — Grignon. 
ptlimeuliK.- round, ventricose; cancellated at the back part, the 

tranivettelamellee plaited and serrated — Granville. 
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Luciaa. 

ualMlii.' orl)ica1at»-DnlP, compreaied radialing itrix iiuiile the 
lalve; the teeth last with age. Two leetli,ane divided, giving 
the appeuaoce of three — j or 4 indies — Grignon. 

cunceKtrita .■ orbicular; mther flatly convex; raised coneenliic U- 
melltc, with minute loogitudiDal interstitial atriEe, sotnetinKi 
Done — GrignoD. 

['irciu<i''i<i ,' orbicDlar; tDbaufiilule fornards; very small tranivene 
Bitix; hardly any lateral teclli — Grignoa. 

talunbtlla .• suborbicular ; transvenely snlcated on the ride; base 
projecting nitli deep grooves, bowed obliquelj — TouniDe. 

Donax. .■ 

i'«fwa.- wedge-fonn, flat, blunt Torwai^j fine transicrw strise, bmiI 
gins entire — 1 inch wide — Parnes. ^H 

a.- ovato-triangular ; inioDlh, roimd on the foreaide; mS 
je teetli, no lateral ones—small — Beynei. ^B 

telUntlla ■• ovato-oblong. finely striated tnnsvcisely ; remote latend 
; margins entire — small — Grignon. 
vato4>blong, soiootli, polisbed ; two lateral leetlt— mull. 
Iwilata.' orbicuUto-ovate, Rat; blunt at the roreside, iheitris very 

fine — ) inch — Houdao. 
otiiqua.- longitudinal, ovate ly obliqne, smooth; margins entire ; one 
tooth on one valve and two oa the other; vealigei only of latetal 

Cyprina. 

gigaa.- large, Gordato-rotnnd, with fine remote stria; large opeaiog 

beneatli tlie beaks ; lateral teeth obtolele — fij incbe*— Itidy. 
iilmdica.- cordate; striated transversely ; retains epidemui ; fordhle 

rather aaguhir; do posterior depreuion — Sienna, Italy. 
PitdmoHtana .• round, tlitn; transversely grooved; poitenor opeidng 

oblong; lateial tooth obsolete — t inches — enviroivs de Turiik 
camtgata.- ovato < cordate ; grooved transversely, witli interstitial ver- 
tical itri» ; impression posterior — 4 indies — Italy. 
tridacnvidet .■ transversely ovate ; corrugated, strife vertical; plicated 

on the apper snrTace. 
IrnuUlria .* longitudinally onte, thick brown, white within, tt«iisverse 

concentric strice, border crenated ; no posterior opening, with an 

isolated tooth as in cglherea cmuoitrica. 
iitandicoidea .• roundish; longer than wide; cordatnl, stri* traiW' 

vetsely upwards; foresidenotaiieulated; no posterior opening. 
HBi^aria.- rounded and cordate, subantiquated ; delicately I tfiatcd 

transversely; base tumid; tio opening beneath the beaka. 
¥m\ia angulala, Sowerby. 
Cytherea. 

fycineides .• raUicr depressed, while spotted with brown, Irai 

grooves, very obtnie — Bordeaax. 
Analogue, i-eda nuUi? 
MultUmteUa ,- inequilateral, diatinct, transverse grooves— Monlmario. 
acutellaria .■ snborbicolar, tbhi, rattier flat ; striie distant— i{ inches. 
dmuiukata .• ovato-trigonal ; on tiie upper part of tlie foresidc ttMij 

venely sutcated ; aides flnl j corselet sunli- Grignon. I 
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continued. 

ineqiulatcmJ ; 



Jl (raiuverif itriK, «ime(iin«> obio- 
lete— Grignon. 

polila.- oiiitf, ratlier flit ; beaks very stdbII, recnrveil, poiDtid, 

(tMijKola .■ trigonal, euhcordateri, traniveriely MrialeJ; groovei bt- 
neaihthebeaki — li inch wide—Pontcharin. 

larvigaiar oMonga-truuvene, imooth, poliilied j beak obtnse, recurv- 
ed — GrigDon. 

Iilliiaria.' oboTato-tngoDal, amoolh ; InnuU ovativotilDng — Grignon. 

etegmis.- uvato-orbiculate ; witb IcaiiKersf, paralJcl groovei; Innula 

dtUtidta,' ovato-trigcmal ; fine tranavcne stviie; binder aido rounile4 

corbuUna .■ sobnrbicular, vcntricote; tranavene stria? very Blight; 
valrei very thick and conctve — very >mRll. 

Venns. 

cwiHDuUa .' cordated, oblique, coinprc<iied,Bnealatedrorw»rd>i trwn- i 

vr.ne, lubtaniellons groovei, nunt nanierons in tlie upper part of J 

the valvei — Italy. 
Resembles C. cnnaa. 
fKipJijd .- eubcordate, (ubcompressed, oblique, with thick t 

rngK — Nortli Carolioa. 
aratiRa .' subconhtted, tiigonoidal ; concentric, transvene ittiEej inner 

margin creniilaled — Tounine. 
aMiqua .- long and rounded, rather imonth ; b«ak obliquely recurved. 
(dIoH.- orbicutalD-cordated, enbangnlate ; beaks prominent, obliquely 

incurred ; valvea callonR internally, externally striated — Grignon. 
ttxta .• ovale; cancellated by the intersectioni of oblique lines ; In- 

nule oval. 

Venericardia. 

plaHtcaita.' obliquely cordate d, very thick; traniversely ribbed, ribs 
flat; entire. 
Chama rhamboidta, Brocch. 
ptlaBcularii .• orbicular, sabeqoilatenl ; ribs convex, subimbricateil, 

laterally mnricaled — Beauvais. 
tmhicata.- auborblcniar ; ribs eaavex,imbricBled]y squamoua, uodose, 

rongh — Grigii on . 
aevliccila.' suborbicular ; libs carjnated, tquamoio-dentated, rather 

flNfii.' suborbicular i ituinerous, separate, compressed ribs; back 

atnoolh, crenulated behiDiJ^-Boves. 
Hnilit,- obliquely cord ated, very inequilateral, with targe convex, ob- 

loletely crennlited rib« — Angers. 
CBietntriea .' snborbicnlar, rather depressed ; c 

melloie slriaa, witb grooves.— Chamont. 
dtetutala.' suborbicular; longitudinal ribs can 

itrin ; hinge leeth divaricated — Grignon. 
ri^axt.* snborbicnlar; numeraus cluvated, compressed libi, backa 
ly seriBled — Grignou. 
F f 



:, elevated, ta- 
il Intcd by li 
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Cardiuin. 

diitmu .* tumidy rabequikiteral ; i izteen ribiy obtiuey imooUiy ud dii- 

UDt — EDgbrnU. 
eaiuMhm. .- tomid ; ribs flat, grooved, with thick earformed papilhe. 
tmrdigttlhmm .* gaping forwards, ribs smooth in the middle, serrato-tpi- 

nose before, and crenato-squamous in the hinder part ; border of 

the opening deeply serrated — Bordeaux. 
pontloaum .* margin serrated with ligalated teeth ; ribs, carinated, cre- 

nolated, and poroloas at tlieir base — Orignon. 
sa/caitaiim .- lougitndinally snicated ; corselci and lanule smooth. 
rhnmboidcMr snbtransverse : sixteen distant ribs, transversely ftnlcaled. 
di/ttoiamiia .* anguUted in the fore part^ fourteen ribs, distant, con- 
vex ; corselet raised, snbcarinated — Sienna. 
aerrigerum,' tldrty ribs, uith serneform teeth; sharpest on tlie fore- 
side — Grigixin. 
TeUuris .* shaped somcwiiat like card'mm cm^istm ; the carinated back 

of the valves sulcated; tlie aoteiior side flat; back part eonivexi 
. . vritfa obtuse entire keels*— Mons and St. Jean d'Asie. 
lUhocitrdiMm .' subtrilateral ; valves with carinated ribs on the back, 

diminishing upwards, very sharp. 
eifmfmlaria ,• louf^, snbtrilateral; valves wit l^parinated ribs, diuiniUi- 

iiig to points upwards ; longitudinally sulcated— Valogno. 
umbonare,' obliquely cordated ; seventeen ribs, transvenely striated ; 

base large— Sieuua. 
liUhmum .* obliquely cordated ; transverse, doie, concentric strise ; 

longitudinally snicated on the fnreside — England. 
hibernkim •* rounded ; valves sulcated and carinated ; sides trans- 

veisely produced,, pervious at the extremity, hinder part shortest, 

truncated, projecting in the middle— England, 
diseora .' subcordated, thin, ratlicr smooth ; with loDgUndinal stri« 

anteriorly, and trans verM* ones posteriorly. 
porulosumj' subcordated; edge serrated; ribs raited, crenulaiBd, 

cariniited, thin, pvrnlous at the base. 
aspendum .* roimdiMh, cordated, cnbecliiiiated ; nmneroos siiHsctttanoDS 

convex ribs, about thirty-two ; with erect fornicated sqiiamar. 
ctUeitrapoidei ,' roundish cordated; fore part eclrinated; convex ribs, 

twenty to tweuty-two, mostly smooth, but sharp in the fore part. 

Cardita. 

gaUicoM: roundediy rliomboidal, oblique; ribs radiating, fnbiK|Da. 

mose ; upward, the squamaei more distant — Angers. 
rudUtu: obliquely cordated, tiansverse; rilw round, sepamled; 

»quamose!y echiuated in the forepart — Sienna. 
Elrwea: obliquely cordated ; ribs nearly flut and smooth— Sienna. 
craata: oblong, rather windijig backwards; ribs thick, rounded, im- 

bricatedlysqiiamose; squumse obtuse. 

Cypricardia. 

cmvlUophaga : thin, oblong, rather cylindrical ; decussatedly striated ; 

compressed before ; marginal stria? prominent in laminae — Italj. 
laedio^ariff.* dval-oblong ; tnmid; transverse, bowed st'riss; lunule 

ovate, iniproAAed — Caeu. 
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Cypricardia, continued. 

oMifMa: obli(|iiely cordated, coofez, rather smooth; oppor border 

roanded ; do tmuyene strue— -Monlien. 
trigona: cordato-trigonal, short ; with very sniaU trausferse striae. 

Isocardia. 

Cor: cordato-globose, smooth — Italy. 

mieiina: oblongo -cordate, with deep longi tad inal grooves ; bases Urge, 
termimitiDg in two contorted tarns — Italy. 

CucuIIsea. 

crtt$mthui: sabcordated, ventricose, with interrupted loncitodiual 
grooves, sometimes none; a very short internal auricle — Beau vats. 

Area. ( 

Bcapha: transversely oblong, ventricofte, many ribbed; tlie ritis flat; 

ambofl oblique — Deroifosflil — Timor. 
dUwoii : ovato-transvene, ventricose, many ribbed ; ribs thirty-two 

to thirty-six, flat, transversely striated; areft sloping; margin 

crenated — S inches wide— Plaisance. 
humgvim: transversely oblong; decussated, with grannlato-sqoamons 

striae, the fereside produced, with two angles— >l J inch wide. 
Mcapklma: oblongo- ovate ; transveree, windingly contracted in the 

middle; with longitudinal grooves closely granulated^Orignon. 
Area hatbatvla^ Annates du Mas. 
interrupta : ovato-oblong ; transverse, depressed, longitudinally groov- 
ed ; hinge interrupted, vrith few teeth ; beaks contignons — Fames. 
clathrata: ovato-trans verse, depressed, finely cancellated; foreside 

oblique, beaks approximateid — | iodi — Angers. 
angusta: trans verselybblong; narrow, rather depressed; decussated; 

beaks approximated— Orignon. 
quodrUatera: transversf, oblongo-qnadrate, wmdingly depressed in 

the middle, decussatiog striae ; the long stris most conspicnons. 
miftlUndes : oblong, very smooth, obsoletdy striated loogitndinally ; 

valves compressed in the middle— Plaisance. 

Pectuncnlos. 

fmbnmthu: orbiculatedy transverse, siibeqailateral ; with longitudinal 
grooves and strie ; beaks small — Grignon. 
Analogue of P. glyeemarU ? 

eor: obliquely conhite; tumid; with longitudinal, rather distinct 
grooves ; base snbtiirgid— Bordeaux. 

•6MMrf«s : convex, subeqnihiteral ; very thick, superior margin roand- 
ed ; no longitudinal striae— Weiasenstein. > 

phmMcottaUi : ovato-erbieulate; ribs. numerous, small, flat, angular oa 
one side ; transverse striae obsolete— Pontchartrain. 

tnauvernu: elBptical transversely, rather tnmid; equilateral; tie- 
mote longitudinal grooves, irith very fine decussating striK. 

nu^ieardo: transversely elliptical, tumid ; hinge, without teeth in the 
middle ; but few at the extremities. 

subconcmtricut : suboval, rounded, convex, longitudinally striated; 
some distant, transverse, concentric grooves On the opper part. 
An P. deaumUutf Sowerby ? t 
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Pectitnculus, continued. 

mummifin-mit: lenticnlsr, not earn), rathpriroaoth; Imtnenel; eoo- 
eentric, and luDgitndinBl sirite, blended orpepartte — Tonniine. 

pygm^iu: orbicular, subequilaLeral, depresscdij cnntpi, (idbU, wilh | 
Inuuverae and dfriKsnliii!- Iiingiliidiiial ilrix — Gri^non. 

naciilalui: inequilateral, abliquelji tranaveise; very line tiuuvcnt 
itriiE ; beaks coDDJviiig — Uiigaoo. 

Nacula. 

TBttralU ; traii9<rene, oblong, gradaaUy rostrated rar«ards, base tumid ; 

conelet concave, laaceolated — Boorgogne. 
tmarginaia : ovale; glrivobliqnely tranBTtrce ; foreaide prodoced. 
delloiiUa: triangutBr.iuilated ; foreaide obliquely truncated ; rounded 

backward) corselet flat — Orignon. 
placenliita: ovatetj truuvcrsc; rather large, oblique, lapgiladilMlly 

striated, ppariy wilhiu, margin crenulated. 
margaritacea: obliquely orate, sobtri angular, rather atnootli, intematljt 

pearly ; prominent hinge tooth — Grignon. 
itriala: onto, sabplicated fornards, with elEgaat transTcne atriar ; no 

binge lootli — Orignon. 

Trigonia. 

icabra : OTato-tvigonal, produced foi'wards, with i 

tatedly scabious ribs. 
T. ipinosd?— St. Paul-Troia chateaux. 
trenulata : ovato-trigonal, produced forwardi, many ribbed ; ribl tnuM- 

Terae, bowed, obllqaely crenated, nith numeroua oblong crennla- 

tiona — Mods. 
atptra: o va to-trigonal, anbcompreMfd, produced fornards; rilM traiu- 

verae, remote, tuberculatedly rongbj coiaclet raiaed, more ainootb, 

bnt carinalcd. 
dadalea: ovato-rbomboidal, sobaiigutatcd, rather depressed, Tore part 

with rather large bembphcrical tubercles in transverse rowa > 

binder, with smaller tubercles in varying directions — Coalainea. 
lurif.' avata-tri|[oual> extended and compresaed forwarda ; loDgitndi- 

nal tnbereulato-nodose ribs ; hinder area flat, transversely ribbed. 
tMtata: ovato-angnlated ; trigoDal ; ribs amooth, IraDaverae ; cors«Iet 

large, lougiliidiDally grooved, carinaled m the upper part-^Ravre. 
nlcalaria: trigonal, subcuneated, produced nnteriorly, and becoming 

thinner; pas tenor transT era e and autcrior longitudinal groovet; 

conelet siriated transversely. 
(iRBom: ovato-angulated, trigonul; transverse smooth ribs, ainuonily 

angular ; coraelet smooth. 
Tugoia: ovalo-lrigonal, depressed, aubangnlHted, witli Icanavene to- 

^runn ribs; anterior onea smooth, posterior siri>tuberculate<I. 
eTatuilctiiiia : trigonal, depressed, nitli transverse angnbily plaited 

grooves ; margin crenulated. 
nrdiuoidet: cordated, depreaard on the sides, valves raised in a flat 
m the hack; beaks prominent, rather remote. 
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Trigonia, continued. 

bfflata: trigaDsI, targid, produced fonrardi, wedK»^iped, ratber 
gmoath, tnincaEed bebmd ; the poiterior aro much cordaled. 
Bonrunel, Petnf, li^. 
arcuala: trignaal; langitadinal, bowed ribs; obialete, deciUMtiog 
Iruuverae grooveai be&lu compressed. 

Cbama. 

lavigata : left-tarncd, amootli, Gxed obliqnety ; imall tkItc flnl, lub- 

jTjipAiiui: lefl-tunied, rmbricBted; witli aneqoal, for tho moel pan, 

depressed equamiE on tbe inialler valve ; tbe border partly crenu- 

lated — PiedoioDt . 
laecnala: tbe imiller ralve flat, subantiqaated : thick waving tram- 

vene frills, back longitndiDally Birialed —Mont Mariu». 
iargidiilii: rounded, liirgid j imall valve convex, imbricated, with 

abort overlying lamell* ; back atrjaled. 
tchinidala : oval, tomid, echinated witli numeroni tubtubolaled aqiu- 

miilv — Plaituice. 
micorKaria: siibimbrjeated, rougb, with unequal, Bemierect, vaulted 

tquarax ; base of llie larger valve extended. 
IttBuliMa: ovale, lonnded, tramverscly plicated, wilb pointed, flmbri. 

Bled, concentric, lamcDIfeToua folds; lamellie dentaled — Orirnon. 
eakarata: orbiculate, willi acute distant tmiuvenc folds; the upper 

ones echinated in rays vrilh very long caualiculated spines. 

Tridacna. 

puaiulaia: transvenely fusifonn, ribbed, vraved, ipriDkled with nu- 
merous puatnleti lips of the lanule reBected — Normandy. 

Modiola. 

lubcaTiiitita : oblong, amooUi; lowerm&rgin keeled i upper cmred in- 
ward — Griguon. 

tulipea: oblong, windiniily contracted upwards ; obaolelely iieeled be- 
neath ; acotellnm of the beaks circnmscribed witb ribs — Havre. 

an-data : oblong, aubcordated beneath ; ribs at Iba beak, very tumid. 

nItJioidei: elongate, narrow, rounded ly angidate, rather bowed ; fore- 
part obliqnely aulcated ; do keel — ChaufTonr. 

lil\epkagUes: long, straigbl, roundish beneath, thin ; upper part rather 
depreued. 
Presumed fossil. 

Mytili. 

Kaptdaiii: lubtrigonal, ovatedly wedge-ronii - farepart obliquely 
rounded, margin sharp ; hindpart blunt, grooved longitadiMlly, 
Bu bdecuaaated — Coulain ea . 

margaritacetis .- oblong, thin, pearly, tumid, posteriorly forming a longi- 
tudinal emootb rib ; longitudinal and traaaverje striie— EngUnd. 

Pinna. 

nbquadrivalvii: narrow, wedg«-futmi lubtetrafooat i docMl angle of 
the valve* lUl— Pamii. 
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Pema. 

Mcn/ltta: trifMial, convexo-dcprcMed, thick ; Uogewy Imtil, fur- 
rowed witb DBmeroiis long snlciform teetli — ^Virginia. 
mftUmdei: ovato oblong, depreaaed, base pointed; binge oUiqiie. 

Avicula. 

trigonata : very SDiall ; wing very obllqoe ; foreiide sabtruDcmted, witli 

a bowed ainni— Grignon. 
pkaltnMeitt: uually wing very oblique, hinder ear loagitwtinally 

grooved — Bordeax. 

Lima. 

tjmihMiata : obiongo-ovate, depressed upwards, rays squamAloos, hiuge 

straight — Grr^pMin. 
MHtica : ovate, oblique, inequilateral, both sides gajmig, raya amootfaf 

rattier sharp. 
pUetOa : ovate, inequilateral, sobtruncated forwards ; rays pHcsefora, 

obtuse, rather smooth, obsoletely squamous — Touraine. 
wUrea : oblong, thin, pellucid, depressed, hinge oblique — Grigoon. 
4iiaitUa: roundedly ovate, oblique, depressed, rays thlD^ obaoletay 

distant. 

Plagiostoma. 

trmisvena: large^ transversely ovate, upper part rounded ; lower sides 

oblique ; numerous longitudinal grooves, transversely atoated-^ 

6 inches wide. 
iemilunaris : large, trigonal, smootli, very wide on the foreside, scasl- 

circular, with a sharp edge, hinder side truncated, thick, inbean* 

cave, one-eared— Calvades. 
turgidti: longitudinally grooved, upper valve with sharp serrulated 

grooves; the other with smooth and obtuse one s C hateau de Loir. 
defreasa : suborbicukur, lower part rather thin, upper ronndedy anall 

longitudinal striae divaricating to the side. 
tulcata : ovate, lower part subacute, longitudinally radiifbroiy anbca- 

rinated grooves. 
inequivaivis : upper valve flat, longitudinally striated; near the border 

rough with vaulted squamnlae— Bordeaux. 

Pecten. 

9oklriim : suborbiciilar; rather convex on bothsides; ra.y| liApett or 

eighteen, distinct, flat, scarcely any longitnduial stciss — ^Doo^. 
ma/^iradiafics: convex on both sides ; eighteen to twenty raya, diatinct, 

convex, and smooth. 
rvgosus: convex on both sides; fourteen to eighteen convex rays; 

transversely rugose^— Normandy. 
ioHc^aiahu : suborl^cular, hrge, convex on both sides, seven to ten 

flat, very broad, iaiut, rays ; grooves longitudinal, obsolete. 
The largest peeten known — 8 inches wide. 
r^*9mdaiu§ : suborbicular, convex on both sides ; fourteen to sixteen 

distinct convex rays, flat towards the circumference— Vence. 
bHrdigalerue : suborbicular, very wide, convex, radiated on both aides, 

from twelve to fbnrteen convex rays, becoming flat towards the 

circumference— '3^ inches. 
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Pecten, continued. 

, tieulieoitti : saborbicnlar, rather eonvex on both sidrt, with twcifty-oiie 
ray^ on the back, acnte and smooth — 2} incfaefl. 

€Mper: suborbicnlar, eonvrz on both sides; turenty to twenty-two rays, 
longitudinal, imbricated, squamons, rongb, divided by grooves- 
Si inches. 

benedictus : incqnivalved, npper valve plano-concave, lower very con- 
vex I twelve to fonrteen flat rays, distinct, transversely striated. 

elongtitus : ovalo-oblong ; twenty-six to thirty rays, thin, unequal, sob- 
dcnticalated — 3 inches — Mons. 

Mubaeutus: longitodinal, ovately wedge-form ; twenty-fonr close, eqnal 
rays, sharp on the back — 1} inch. 

'p!uueolu8: very small, oblongo-trigonal ; lower valve, bowed invrards; 
rays small, close, striaeform, equal — J inch — Coulaines. 

afutco$iiriu8 : nneqnal valved, trigonal, upper valve flat; under vaKe 
tiimid, bowed inwards ; twenty-eight to thirty mys, close, equal, 
smooth — Mons. 

versicoMtatus : uneqnal valved, trigonal ; upper valve flat ; 'under Mlve 
tumid, bowed, curved inwards; olimerOnB dose rays, sttneiemote, 
others more raised — ^Mons. 

cMtang^ularU : nneqnal valved ; lower valve bowed, cnrved inwards ; 
ibur large angnliform,- longitudinal^- grooved rays— Decin. 

orbicularis: suborbicular, depressed,' rathct convex^ no rays, striae 
transverse, concentric — Coulaines. 

ditcort: subinequivalvcdj roundedly trigonal, rays ten, filie ttvdsverie 
mg» on the 'other viklve — Chauflbnr. 

^Imaius : ovato-rotundate, five or six faint rays ; one ear very large. 

lepidolaria : ovato-rotundate ; with tvrenty sqoainoso-imbricated rays : 
squamae small, disposed in many rows— 1 inch — Bdotonnet. 

«i«sseii«u :' siiborbictilar, convex on both sides ; strisp longitudinal — 
H inch. 

striatulus : suborbicular, convex on both sides ; ten or twelve thick 
rays; interstices longitudinally striated — 1} inch. 

itutqmcostaHM : snborbicdlar, tvrelve to fourteen uMqnal rays, with the 
interstices longitudinally striated— -If inch. 

'tcuiuhrit: btato-rotundate, subd^ressed, 'biiiall ; tvrenty to twenty- 
tive equal rays^ rather sharp on the back — } inch-^Eonrgogne. 

tfa(ref/iM; 8oI>orbich1ar, witii fifteen' Hulcated rays, squamously denti- 
culated ; ears nnequal — i i inch -^Italy . 

fdebeivs: suborbicular, with tWenty-flve to thirty tagulatn^fOlcated 
rays ; sides sqnamosely scabrous — Grignon. 

pumUu: very stnall, roundedly ovate ; leli or twelve rays. 

sqvamulu: very small, orbicular. 

Plicatula. 

anguloia : oblong, wedge-formed ; with large nneqnal folds, backs an- 
gular, squamose — 9 inches. 

radioia : rounded ; ' phmb-coiicavf! upwards ; vrith nnmerou^'Mbsqua- 
nions radiating ribs ; margin pUnted— } inch. 

)flmcunea': obliquely ovaT, plano-concave upwards; with tqiuunons tn- 
berculated Tadia^iig ribs aAd stris ; diarjiin plain — iECnt. dfe ~ 

^streiforme: ronHdM, irregular^ tvith dbliqueiTolAi, snlwqiiamoie. 



S34 

Plicatala, continued. 

tabiftra : Babirregulu-, »iied, niDdingly Butub ; rcbiiuled with ibort 

tubular sgnams. 
rufou: aval, very bollow; npprr *al*e flxl, lonfitndiaally (atoted^ 
obsolele, tnasvene, concentric rngv, marpu entire — v) inctiu. 
Spondylus. 

eraituoala: rounded, v«ry wide; ribbed and Krooved longitndiiulljr. 

ratltllmn  inbloDgitudinal, thick, very hollow, riba and grooves loo- 
gitndioal, rongh, witb naeqoal iquatus— 3 iiidies long and t| 
wide— Turin, 

rodula: obliquely rounded; wilh aiighE loDg^tudinal groovea, roagb 
from iqnBmR ; wiib others, iiilcntilial,*nHller and ttnooilier — 
1} inch — Grignon. 

podofsideat ; tngono-cnneate, rather unooth on the upper part, longi- 
tudinally lulcaled, distant tubereuliferoui riU ao the larger vnlve; 
tobeiclea furnicaled— vj inches — Havre. 

Podopsis, 

tn Deals : lougitudinBl, wedjce-fonned, rounded npwardi, Mbobliqlw; 

with Gue longitudinal Btriie, aometimei rough with • few spine*} 

the extended beak crenated— -Tonraine. 
frypltaidft : ovaio-rotundBte, extremely venlricoie bsneatli, imool^. 

adherent by Ihc larger beak. 
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icbeak. 

e aide; vriih tuberculated rib, tubeari- 



1 i/nall obliqtw 

cymbtuin ; ovately rotundate, rather smooth, uppei valve concave, hook 

slightly oblique. 
arnuJa ; oblong, incurved, transvei'sely rugose; with a large snb- 

oblique book. 
G. wmrra, Sowerby. 
Mcvnibi.' oblong, with oblique 
Utuala ! larger valve flat oi 

nated on one side. 
plkata: bowed, catinated beneath; folds nbliquei with a tatw^fl 

hook — GaiDofier. ^1 

dintans: variable, oblong, oblique; book twistpd, laletal j the Atldlin 

growth bowed, concentric and distant — Mons. 
asgutta: oblong, nariow, curved, ohsoleiely cariaated bencatb ; book 

lateral — Ro chelle. 
plicatula: oval, obliqac, ondernealb slight oblong folds, hook la- 
teral — Mons, . 
silicea; oval, oblique ; no folds; book lateral— Rochefort, -J 
Ostrea. I 
Valves plaited, mar^n deutated, ^ 
terra: subDrbicukir, sinister, gij^anlic, thick ; teelb of the margin latfr, 

erect, acutaogulate — 6) inches wide. 
dihiEiona: anborbicular, right, teeth Bciitaognlate — 3 iucUes — Moiw. 
fiibeUuia; flabellatedly ovate; long sabflivided, convex folds, obW> 
. .J^tlMl.MnuMOi;, boned on e«ch side— 9^ inehM. 
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Osirea, conlitnted. 

fiabtUoida: iiibtrigoDsI, thickly plaited; pWilslargr, with>liSTp'""^'"> 

■abinibricaled ; oblique at ttte lidea. 
pforoiHifa.' MOiicircuttr, flat and plaited on botli aidra; willi sqiuniaus 

plait*, diTaricating to the sidci. 
flahttlala: oblong, wcdge-fonn, ronnded npwar Ji, Tallier bowed; with 

Inugitudinal rugose folds, one beak proiliioed — Gri^un. 
ftctiimta: oblong, bowed, pectinated in folda, valves com ex, margin 

serrated, witb a middle groove — 3 or 4 inches. 
p^UidioRa: obloag, thick, back convex, with lubimbricated pUitaou 

both sidea — 4 inches — Angen. 
Irparina: obloag, bowed, thick; di'ki convex, carinated; two rowa of 

plaits ; outer nargin pTominently ronuded^'t^ inches. 
" ' ■"' r and under valve rather acute; sides flnl, 
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bowed; valves complicated, backs cariualed, with t 
plaits. 
eolubrina: oblong, narrow, bowed, plaited; valves semtcomplicateil, 

outer side convex. 
iiMUtpndra : oblong, narrow, redaoed lowanl the apex, plaits in two 

rowa; oblique, becoming gradually ihorier — 1} inch— Mons. 
tarva: oblong, curved, plicated on the sides; rows of plicK unequal ; 

margins crenaled — Maeaiiicbt. 
jiniBaria.' oblong, Bubarcuale, plicated in two rows ; plica: of the sides 

oblique, curved — Qiampague. 
ti/ioBa; ovato-rolund ; upper valve convex, (niooUj ; lower longitudi- 
nally plicated ; margin crenaled — Grignon, 
undata; ovato-oblong, thick, obsolelely plicated, plic» uudate, imbii- 
calo^quamona; one beak produced — Bordeaux. 
Valves nolplicBled, 
croisimima: elongate, very thick, ponderous; beak long, wide, chan- 
nelled, striated tranaver^ety ; apex rather hooked. 
latisinalrU : lower valve thick, au bcucn Hated ; beak very long, con- 
torted — Sceanx. 
taHalia : ovalo-oblong, vtry thick; lower valve, with prominent beak, 

cliannellGd, with a flat margin on each «ide— ^5 inchea. 
callifera : ovato-rolund, a thick callus near Uie baae ; rather eared, ex- 
cavated internally — Rocquen court. 
O. hippopvt. Annates du Mna. 
brtnialit: rotnndalo-tiigonal, base rather pointed, very thick ; liga- 

mental canal produced, apex bowed on one side — 3 inches, 
scnlurina.' oblong, reduced toward tlie baae, with trtmsvetw, bowed, 

rather distant, step-like riign — 2 inches. 
tdulitia: reduced at the base, with imbricating, uudubting lamelle, 

upper valve flat. 
btilevaciia: oblongo-cunea led, rounded upwards; larger valve grooved 

at Ibe base i^duilediy. 
multiliorietlata! oblong, apex dilated, rather bowed, thick; with nu- 
merous, imbricated, depreued lamclls — 3* inches. 
Imgvalvla : ovato-spathulaled, oblique, rather flat; lower valve ros- 
trated. 
iretiulaiii : oval, depressed, alighlly lamellAed, crenulatcd ; chieAy on 
the inner margin— size of O. cdulU, 
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Ostrea, continued. 

ducuUmis! cnneafo-dpAthiilate, base rostrated. 

O, coehleariaf Amnles do Miu. 
ttmcuktis : leiiiigloboiey bate rttoMe, smooth ; lower velt e veiitHeose ; . 

upper plano-concave — Mendon. 
bmwriaiiaim : sendgloboae, base truncated, bianricidated ( lower val? e 

▼ery ▼entricose ', upper valve flat, opercnUfonn— S| inches. 
^liqva: obliquely ovate, smooth; lower valve ventrieose; upper valve 

flat ; hinge very short. 
linguUtrU: elMigate, sublineary flat, narrow towards the b*ac^ tepelbe 

compact-^2 inches^— Mens, 
•firema: ovato-trigooal, flat, but rounded upwards; concentric trans- 
verse rugtt ; with internally decumbent cylindraceons taberdes— > 

size of a finger nail. 
anmmalis: suborbicnlar, thin, smooth, convex beneath, npwards 

flatter. 
pseudo-thama: irregularly orbicolate, ligamental pit narrow, very 

oblique — 2 inches. 
cyiUkida: suborbiculate, with imbricated himell», lower valve concave, 

margin crennlated — 1) inch. 
d^wmii: deformed, snbdepressed on one side, very irregular. 
uncinata: semiorbicolate, hooked, depressed; a himellona sinus on 

one side. 

Vulsella., 

deperdUa : oblong, sublingulate, convexo-depressed ; strisB trauisvene, 
concentric ; base retuse — Orignon. 

Placuna^ 

.pectiuoideB : obliquely trigonal^ flat upwards ; radiated witii^ costellae, a 
nttle convex beneath. 

Sphaendites. 

foiiucea: llie only species known. 

Radiolites. 

rotularU: valves forming opposite, short, nearly equal cones. 
ventricosa: lower valve turbinated, upper valve ventricose; opercnle 
retuse. 

Calccola. 

Mondalina: formed like the point of a slipper: the only species 
known. 

Birostrites. 

inaquUoloba: two long, conical, rostriform, unequal valves, disposed in 
an obtuse or rather open angle, and united at their base, but the 
edge of one overlappipg tliat of the other. 

Discina. 

astreundes: small, flat, ovato-totundate : adhering to the stones on tlie 
sea-coast. • 



e lower valve 



aiks of 



Crauia. 

ftnonata: oibiculaje; the upper valve canicali 

vrilb tbrce litlle pits. 
nianmuliii: lOboibicnlar, free, flat, tadiateiily alrwli^tl witliiiii 1l 

little pits ; mar^D thick, not creniilaled. 
Only one valve known, pcrliapi tlic tuiiler, bill « 

adherence on tlic back — Sweden. , 

Nummulus BTatUnkirgii. 
ParUitniit: resemble* ibe former: but >bnw> marks of adiierence. 
aiUiqaa: lower valve adbcrjng only by iti beaked terminalino under 

the binge, atriated beneilli cotKenirirally ; ibree pits ; Ifae upper 

vaWe verji convex, wilb tbree impteiwions aniwering to the pili 

of die under tsItc — Nebou. 
tiriala: very «nuil[, rounded; lower valve Dal, uibtrunntteit, adberenl; 

prominent calluses widilu -, the free valve orbicular, back raised, 

radiatedly striated. 

Orbicula. 



r 



Srnoothi not grooved. 
sabundata: aubgloboK, imooth ; witb line aoncenlric Btrise, margin 

nubandnlaled ; valves nearly eqoally veatricnse — Warmiiuter. 
canttti: Eubratiuid, Bubdepres]ed,imaatb) with five concenttic strite; 

beak elevated, iacurved ; foramen very small — near Norwich. 
drpreita: oblong; transvemely dilated, contracted and obtnie np- 

irards ; witb emoolb concentric striie i beak produced, not in- 
curved ; foramen large — StSalurin. 
irtalia; transversely and superiorly dilated ; wilb concentric, smoolb 

siriai i beak incurved. 
ntimiamalis: depressed, eubrotnnd, smoolb; a sinus in the npper part 

of eadi valve; distant conceutric stris; beak ebort; foratueu 

very small. 
This )Ju;ll, tliougfa round, shows five angles. 
un^netla: elongated, Inrgid, transversely compressed j above obtiue; 

smooth, witliaraised umbo; beak incnrved — MoDtigny. 
digona: elongated, subgibbons, grooved upwards, smooth, terminating 

in two angles ; beak raised and incnrved — near Batji. 
TIUs species generally allows very plainly a beautifnlly punctated 

surface : a aimilBr surface >a observable in several of tbe smooth 

deUaidea : compreseed, traDsveracly dilated, triangular, smooth ; mar- 
gin straight in ttie upper part, winding in tbe middle. 

trianguhit: elongated, triangular, smooth^ (he lower *alve retlecled 
on the upper, willi a groove on the margin. 

car.' cordiform, subgloboae, a deep sinus in the upper pltt ; decussated 
with delicate stria:. 

bimlris: subp|)idiosc, smooth; contracted upwards, sinuated in Ibe 
middle ; linns with (wo anglei, margin not ptlcated. 



S!!8 



iliijiiatcil ; ii|>ii 




Terebratiila, c oh tinned. 

aupalla: uibrotDnd, inRuleil, ; 

plicated — Hal J. 
carinatt: »nl)i[Dadrangiilar, smootli; lower vake mirer flallUh; i 

valvG dicdral, tlie two surfaces divided l>y a lonj^iMduial ke4 

formed by tlieir union at an obtuse angle. 
cpocarn .- email, lower vnlve Hal ; upper one larger 

cancenlric ttrix — Mendou. 
ttmiglobma: elongate, ovate, lomid, very smaotb ; umbo raised, ini[' 

gin entirely without plicEe — WarniiDBter, 
punctata! oblong, nubdepreuod, upward biplicated, with concenttic 

Btriie ; and with minute points disposed in undulating lines. 
phntet/liiiu ! small, gubcompreued; Bubrotand, wilb concentric strin > 

upper margin subbiplicaled •, beaks short — Mods. 
Bvala ! ovato-Dblong, nibcomprcaacU, smoolb ; wiih distant concenlric 

rlrix; beak produced — Heytesbury, 
bipUeala: sabrotund, Bubglobote, imoolli, biplicaled upwards; con- 
centric Btris-, beak incurved; plane of tlie foramen horJzon- 

lal — Cambridge. 
bisinaala: a nbro tu nd, subdepreised, antiquated, imoolli, upwards hipli- 

caled; beak produced, nol incurved; plane of tlic foramen in- 
clined upon that of tlie valves — Grignon. 
Klcuiii; ovate, depressed, anbanliqusted, smooth, biplicated npwardli 

(ittely and closely puQclated ; beak incurved. 
Piedmmf oHH '' aubtotund, eubdepresaed, transversely striated, biaugn- 

laleil upwards ; umbo elevated, beak recurved. 
quadrifiila: triangular, depressed, dilated; lour angles upwards, I 

angulala: Bublrigonal, venlricose, apper margin deeply grooved, v 

tbree acute angles, longitadinally striated. 
mulluarlnata .* large, ronuil, peciiniform, witli nun 

ribs ; margin not grooved — 3 inches long by 3f . 
tttra'cdra: gibbuus; upper calve deeply grooved ; in the groove M 

■ides tbree orfonr angulatcd ribs; beak incurved — Aynhue, 
filicatai subtclraedral, plicated, notgrnoved; live araix riliB obt 

at the base, angulated at the mnrgins ; beak abort. 
tamtiifen: tiigonate, gibbons, longitudinally sulcnted v 

groove ; libge straight, beak large, striated perpendioilarty li 

Imicanlai trigonsle, gibbous, grooved in the sides: asinusiaU 
die of the larger valve, and a broad rib in the less, bolb si 
BtriE tnnsversc ; hinge straight ; beak short — Bemberg, 

inlermidia: sublctriiedral, dilated, plicated, |:rooved; four platti i 
llie groove and live to the sides; beak short. 

iihita: tub tiigonate, dilated ; a deep sinus upwards, beak short. 

rewiniB: glohoBe, subainnale, plicated; five to iciea raised |ila 
in the middle, ten to-twelve on the sides; beak produced. 

IMdimi snbirigonate, gibbous, sinuiie, plicated, six plicae tn tbi 
'' ^lc,*evenoreigbton thesides; beak subrccurved — Aynbqe. 1 

: subrotund, larger valve subcoavex, smaller ratlter flat, i ' ' 
dialing plaits; heakt produced, recuivEd—Horurgaluira. 
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Terebratala> cantinued/ 

cardium: elongato-ovate, convex, plicated, with thick fongitadioAl 

rounded grooves, beak rather prominent. 
d^ffarmU: trigonatey dikted, rabdepressed; margin vneqoal, windingljr 

bent in tiie middle ; beak rather produced — Havre. 
lyra : subglobose, contracted forwards ; beak so produced as to equal 

in length the smaller valve — Honnngsbam. 
MenardU : globose, truncated in the base, larger valve having a deep 

longitudinal groove ; maigin slniiously deflected — Coulaines. 
decusuita : subpentagonal, subconvez ; laiger valve caaaliculated ; stris 

fine, decussating; beak rather produced, foramen large. 
BpimMa : globose, dilated, with small spinous grooves ; bedc very short, 

pointed. 
spailiea: snbtrigonate, subglobose, smooth; upper margin grooved, 

beak pointed, subproduced — ^From the hills to a great extent near 

Bfons. 
eomfre8§a: dilated; upper maigin dentated, subflexuous; beak pro- 
duced, pointed — Mons. 
gnmuloMt subdqNressed, rounded ; upper margin rostriform, produced 

forwards ; grooves granular ; b^dc short — Mount Marius. 
tarliailus: trigonal, depressed, delicately striated longitudinally; upper 

margin angular, beak short. 
risdM^a: subdepressed, rounded; contracted in the lower part, dilated 

in the upper ; radiating longitudinal grooves ; margin subflexuous. 
pumila: very smdl, compressed, small valve flattish, radiated vrith loa- 

gitudimd grooves, beak pointed, produced — Maestricht 
sjmifera: trigonate, transversely dilated, with spiral bodies placed 

in the inside over the lower border, which is angular; beak 
short, perforated — Derbyshire*. 

Almost all the above English Terdmtula are contained in Mr. Sowerby's 
elegant work on Mmeral Condiology. 



* The shells possessing the characters here particularised form the genus 
Spir^ of Mr. Sowerby. 
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In accordance witti tbe important fact ascertahied by 
Mr. William Smith, of peculiar fossils being found ih 
and characterising particular strata, the fossil shells in 
the succeeding table are arraogcd in the order of the 
strata bi which they occur, commencing with the ear- 
liest. Each genus is placed under the fonnatjon in 
which it is tirst found ; and each succeeding stratum is 
marked, in which the several species are discovered. 
But as, previously to Mr. Smith's " Strata identified by 
Organized Fossils," and Mr, Sowerby*s Mineral -Con- 
chology, with an arrangement of strata, shells, and 
places, by Mr. Farey, contained in the last mentioned 
work, no publication has regularly particularised the 
strata in which the described fossils have Been found, I 
have availed myself of the information yielded by Mr. 
Sowerby's work for the facts which the table contains. 
It is however proper to observe, that, in the present 
state of our knowledge, this table must necessarily he 
far from perfect. Many shells must exist in the differ- 
ent strata, of species, mid even of genera, which have 
not yet been noticed; and various circumstances may 
have led to erroneous conclusions : but, notwithstand- 
ing this, it is hoped, that sufficient will be rendered 
evident by it to establish the important and valuable 
facts stated by Mr. Smith, and to assist the student in 
this part of his enquiries. 

tt is presumed also, that, by pursuing this mode of 
arrangement, we may assist and correct our conjectures,, 
whilst contemplating the relative periods of the crea- 
tion, duration, and extinction of the animals, which are 
only known to us through their mineralized or otherwise 
preserved fossil remains. To obtain complete informa- 
tion on these points may be impossible, but every ap- 
proximation must be accompanied by interesting in- 
struction. 
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H €dMt of mmff ^cUfiil SbtiAlUt 

^cli Genus and each Species beinig placed in the O^der of the Strata in 

which they occur. 

rhe number (or letter) Id the end o£veach npjtk^, fnointi out the plate in 
Mr. Sowerby*8 Mineral Coiieholo|y>. m which thal'^ecies is depicted. 



Genera. 


m 

Spede». 


— 


Strata. 


PkOOtfCTUS.' 




MOUNTAIN LIMESTONE. 




longisj^hms 


68 


ditto 




Fl€tnwtgn 


68 


ditto 


 


spbmUmu 


68 


ditto 


1 


^eoHeuM 


69 


ditto 




H^iiiaswg- 


69 


mtto 




ociclMtfaa- 


68 


-Limestofie rock (coal measures). 






69 


dttto^ 




liMMhis 


68 


diHO' • 


C0NULARIA. 






MOUNTAIN LIMESTONE. 




quaSrimdetUa 


260 


ditto 




tere» 




m^' 


AMP LEXUS. 


1 


 


MOUNTAIN LIMESTONE. 


' 


coraUaide$ 


n 


(Httd; 


PENTAMERUS, 






MOUI9TAIN LIMESTONE. 


\ 


KnighHi 


ee 


««o 




Uevis 




ditto 




AyU^fin^H 


f9 


ditto 


ORTHOCERA. 






MOUNT^iK' LIMESTONE. 




amnU4ta 


13S 


• ditt#- 




ctrctttorls 


60 


dMto'* 




i^riata 


^8 


ditto 




giganOem 


246 


ditto 




cordV^inniB 


247 


ditto 




mOhMa- 






BreynU- 


60 


'Limesttine-shale. 


% 


SteMmrH 


GO 


r Coal shalft. 


% 


conica 


60 


Alum stele. 


NAUTILUS. 






MOUirnkfNi LIMESTONE. 




dUcut 


la 


ditto 




pentag^9im^ 


2l$ 


ditto 




lnloba$90' 


' 2m 


- ditto ' 




MefdOtOua 




dittos 


• 


CgW^pMBIOTav ' 


261 


Slaty limestoof . 




tnmMlMW"' 


US 


BlueUas. 




<tHd/iH" 


18t 


' ditto 




ifUenMiMm 


1^ 


Blue lids wd' crag. 


 


jitacaiat' 


^ 


ILrower ooliUi., , 




v^^RMW'wIw * 


ISH 


ditto 


» 


ofrMt 


ISf 


ditto 




nmpiex 


^*! 


^Greeh'iaiKL^ 




undukih^- 


40 


ditto i' 



GCMM. 


Spra.. 


Sti«>. 


NAUTILVS. 












« 


CWkBML 




Heg^ 




«(M 




SIS 


1» 








1 










HOUMTAIN OMBSTONE. 




triitu 


5. 


dOto 








«d» 




WmUM 


IM 


/A^^le. Lowcro«lile. 
I Dpp>«ali>c 




BtmOtmA 


ta 






liHtH 


tm 








m 


AIM Aria. Lower oolite. 




cffrticx 


91 


White ]iucb;. 




>mkmU 


73 


rUppcrliu cbj. H»tM0iliM 
t Mrtte. OMlkMri. 






im 


WMtofiMdn- 






93 


li-chy. 




■WKlita 


lOT 


dilto 






130 


BbMliM. 




CMntW^ 


in 


ditto 






i» 


atta 




jl<idri«fW 


164 


ditto 




dtM. 


ler 


ditto 




HnOqrf 


IM 


ditto 






183 


ditto. 




ffircM 


tw 


ditto 




finaU 


IM 


ditto 




AmM 


380 


diU« 




BntgrntrH 


A 


Lower otfte. 




BnM 


aw 


ditt» - 




IU«A>n 


SOI 


«tto 




SranJUi 


toa 


ditto 




&«»W 


J13 


ditto 




Bnmmi 


S63 


ditto 




GerrWii 


A 


cStto 






154 


ditto 




fiifayb- 




ditto 




wdMU 


9i 


Cla;miMln tlie lower oolite. 




lunt 


11 


Combiwb. 




Calbeitaria 


104 






K««Wt 


363 


dilto 




Dmifini 


157 


f Onnch claj imder coni raj, or 
L Oxford day- 




JCOMtlU 


105 


Caloreou grit beneia con! laf. 






165 


ditto ^ 




>(tMlltii 


166 


ditto 




pttmUiu 


103 


Co»1rH. CtMlkmarl. 
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Genera. 


• 


Species. 




^— -^ 

Strata. 


AMMONITES. 










• 


jugosua 


9S 


Clay under the lower oolite. 






elegana 


94 


ditto 






eoncavus 




ditto 






cordahu 


17 


Kentish rag. 






rotundus 


S93 


Kimmeridge clay. 






LamberH 


24f 


ditto 






LeaeH 




ditto 






omphaUtdes 




ditto 






triplicalus 


93 


Portland freestone. 






steOarU 


93 


ditto 






giganteus 


126 


ditto 






GoodknUi 


5256 


Green sand, Devon. 






NtOfieldiensis 


108 


Green sand. 






monUe 


117 


ditto 






ii^atw 


178 


ditto 






auritua 


134 


ditto 






ro8traiuB 


173 


Chalk marl. 






minuius 


53 


ditto 






varians 


10b ditto 






ManielH 


55 


ditto 






ntsticus 


177 


Lower chalk. 


• 




InpUx 


293 


Blaechiy,Saffolk. 






decipiens 


294 


ditto 






acutus 


17 


Blue clay, Sheppey. 






binus 


92 


Crag. 






^^uadratus 


17 


ditto 






8€mstU8 


24 


ditto 


NAUTELLIP- 
SITES. 


} 






MOUNTAIN UMEaTONE. 






ovatus 


37 


ditto 


AMMONEL- 
LIPSITES. 


} 


• 




MOUNTAIN LIMESTONE, 






funatus 


32 


ditto 






compreanu 


38 


ditto* 


EUOMPHALUS. 






MOUNTAIN LIMESTONE. 






petUamgulua 


* 45 


ditto 






catiUus 




ditto 






nodaaiu 


46 


ditto 






discara 


52 


ditto 






mgomiit 




ditto 






a$igvlosu8 




ditto 


CIRRUS. 




, 




MOUNTAIN LIMESTONE. 






acuius 


141 


ditto 


- 




nodo8U8 




Lower oolite. 



Note. — NodoMSfjngoauSyelegaMfCimcamsy i&onld precede Lower Oolite, 

page 239. 

* Remains of other species, bearing, with the oval form, the characters 
of NatttUus or AftmomteMf are found fai some of the tneceeding strata, bnt 
roostireqoently in the chalk marl and lower chalk. 

Hh 



Species. 






\rttdtflttw 
Ulindncitf 



Strata. 



oi9\ Chalk wft'^ 

i ditttt Qjgen sand. 

Green «»^ 
dilte 



gPlRlFBil' 



tcti8|itdaiiis 
\obtvan» 

\ 



2681 



Iptngiti* 
Wtcrali* 



dilte 
W<ffEM« UME8TONE. 

dittl» 
ditto 

dittft 

ditt» 

diti<^ 
ditto 

J7\ ditto , 

4 (Mat^toii). ^ ^r lover ooltt«* 
P*^ Wpitto. M»W 

t«*t« \ ditto 

^^^^''^te Oxford clay. 
f u^& 0«»*?' 
A Cor»bw«*»- 

rt^. Crag. 

Clay 10 o»^*^' 
ditto 

, d»**^,.,e I3pprrchal^- 
\ Great ooi»te. J^ 

2T7 Kimmeridge clay. 

J Green sand, i^ev 

Green sa^f^d 
ditto? 



15 



\oboiJtt*« 
l>b8ol€ta 

UnediA 
Wmea 

\otata 



96\ 



83 



1S8\ 
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Genera. 


Species. 


Strata. 


EREBRATULA 










lyra 




Green sand. 




sendglcbosa 


18 


Chalk marl. 




subundata 




Upper chalk. 




pUcatUia 


118 


ditto 




octoplicata 




ditto 




obliqua 


277 


ditto 




inmdes 


100 


Green sandstone in Alluvium. 




lata 




ditto 


GRYPHMA. 






MOUNTAIN LIMESTONE. 




incuma 


1112 


Blue lias. Kelloway stone. Crag. 








f Under oolite. Cluucfa clay. 




dilatata 


J 49 


Portland freestone. London 
I clay, Alluvia. 


CARDIUM. 






MOUNTAIN LIMESTONE. 




hybermcum 


83 


ditto 




elongatum 




ditto 


\ 


hUUmum 


14 


Green sand, Devon. 


. 


probosddeum 


156 


ditto 




umbanahiM 




ditto 




latum J 


144 


London clay. 




nUens 


14 


ditto 




P(grkins(mi 


49 


Crag 


ELIX. 






r4th LIMESTONE, above tbe 
\ MOUNTAIN LIMESTONE. 








carinatua 


10 


ditto 




Gentii 


146 


Green sand. 




gUhaans 




Above the London clay. 


LINGVLA. 






COAL SHALE. 




mytiUindes 


19 


ditto 




tenuis 




London clay. 




ovalis 




Crag. 


UNIO. 






COAL SHALE. 




acutus 


33 


ditto 




uniformis 




ditto 




subcofutrictm 




Coal shale, alluvial clay. 




hybridus 


144 


Magnesian limestone. 




Listen 


154 


Magnesian limestone. Crag. 






153 


Lias. Portland freestone. 




crassiusculus 


185 


London clay. 


lAGIOSTOMA, 






UA^. 




gigantea 


77 


White lias. Blue lias. 




pectinoides 


114 


Blue lias. 




punctata 


lis 


ditto 


m 


oralis 


114 


Fullers* earth. 




cardiyarmis 


113 


Upper oolite. 




obscura 


114 


Kelloway rodka 
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Genera. 


Species. 


Strata. 


PLAGIOSTOMA. 










rigida 


114 


Portland freestone. 




spinosa 


78 


Lower chalk. Upper chalk. 


TROCHUS. 






LIAS. 




anglicus 


142 


Blue lias* 




abbreviatus 


193 


Under oolite* 




concavm 


181 


ditto 




dimidiatus 




ditto 




duplicaius 




ditto 




elongatas 


193 


ditto 




punctatus 




ditto 




agglutinaus 


98 


London clay. 




BenettuB 




ditto 




UstAgatus 


181 


Crag. 




8%mUis 




ditto 


MODIOLA. 






LIAS. 


s 


Usvis 


8 


ditto 


• ' 


depreasa 




Alum shale. London clay. 




elegans 


9 


ditto 




pardllela 


9 


Upper oolite. 




paUiUa 


8 


Green sand. 


MELANIA. 






LIAS. 




siriaia 


47 


ditto 




HeddingtanetuiH 


Upper oolite. 




sulcata 


39 


London clay. 


UELICINA. 






LIAS. 




compreesa 


10 


ditto 


CARDITA. 






LIAS. 




Uraia 


197 


lias. Comhrash. 


1 


obhua 




Under oolite. 




Hmilis 


iS'i 


ditto 




lunuUda 




ditto 




producta 




Ditto. Combrasb. 




abrupta 


89 


Great oolite. 




striata 




ditto 




delloidea 


197 


Combrasb, Kelloway stone. 




tuberculata 


143 


Green sand. 


MYA. 






LIAS. 




scripia 


224 


Lias. Kelloway rock. 




angulifera 




Fullers' earth bed, near Batli. 




liierata 




Grey limestone, near Scarborough. 




mandibuUt 


43 


Green sand. 




plana 


76 


Sand under London clay. 




intermedia 




London clay. 




suhanguUxta 




ditto 




lata 


81 


Crag. 


PECTEN. 






UNDER OOLITE. 




fibroaus 


136 


r Under oolite. Cornbrasb. Kel 
I loway rock. 
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Genera. 


Species. 


PECTEN, 






^ 


barbaius 
equwtUvis 


231 




iiscura 


205 




lens 






stmUw 






r^ida 




V 


arcuata 


205 




latnellosa 


239 




orbicularis 


186 




qwidricoatata 


56 




qvinque costata \ 




Beaveri 


158 


• 


contra 


204 


ASTARTE. 








hirida 


137 




elegoM 






excaoata 


233 




lineata 


179 




cuneata 


137 




phmata 


257 




p/ofia 


179 




obliquala 




TRIGONIA. 








costata 


85 




striata 


237 




claveUata » 


87 




^bosa 


236 




dupHcata 


238 




dtsdalea 


08 




spmosa 


86 


m 


eccentrica 


208 




affinis 


237 


CUCULLMA. 








oblonga 


206 




decussata^ 






carimUa 


207 




fibrosa 






glabra 


67 


NERITA. 








Uewgata 


217 




stnuosa 




LUTRARIA. 






1 


gibbosa 


42 




ambigua 


227 




ovalis 


226 




lirata 


225 



Strata. 



{Under oolite. Combrasb. Kel- 
loway rock* 

diUo 
Stonesfield slate. 
Combrasb. 
Forest marble. 

ditto 
Coral rag. 

Chicksgrove limestone. Green dand. 
Green sand. 

ditto 

ditto 
Chalk marl. 
London clay. 
UNDER OOLITE. 

ditto 

ditto 

ditto 
/ Oaktree day over Sassex marble, 
I or Rimmeridge clay. 
Portland stone. 
Indorated marl at Gwiton. 
Crag, 
ditto 
UNDER OOLITE. 

ditto 

ditto 

ditto 
Tisbnry limestone. 

ditto 
Green sand, Deiou. 

ditto 

ditto 

ditto 
UNDER OOLITE. 

ditto 

ditto 
Green sand, Devon. 

ditto 
Green sand. 
UNDER OOLITE. 

ditto 
Chilinarsb, near Tisbnry. 
MIDDLE or GREAT OOLITE. 
Middle oolite. 
Combrasb. 

Combrasb. Upper .oolite. 
Limestone at Norton Edge. 



».... 
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Genera. 


Species. 




Strata. 


MYTJLUS. 






MIDDLE OOLITE. 




amphu 


7 


ditto. 




pectinaha 


S82 


Kimmeridge clay. 




mUiqmrmm 


^5 


Crag. 




tUt^rmU 


«75 


ditto 


OSTREA. 






GREAT OOLITE. 




MmnfMfo 


13^ 


( Fa]lers*earth of great oolite. Clay 




MankU 


48 


Combrash. 




pubneita 


lU 


Oxford day. 




dcltoiStti 


AAb\( Oxford clay. Kimmeridge clay. 






ivf 


\ Clay over Sussex marble. 




gregarUt 


111 


Coral rag. Green sand. 




expanaa 


S38 


Tisbary limestone. 




tmifttiflffl 




Farley, near Salisbory. 




MMdu 


25t 


Somersetshire. 






155 


Upper chalk. 




tenet 


95t 


Chariton. 




giganiea 


64 


London el^« 




pulehra 


279 


London day and gravel. 


% 


fUibeUuia 


25J 


ditto 


(j^ Foflsii oysters oceiir also in the Lias formation. 


VENUS. 




CORNBRASIL 




varieoaa 


U$ ditto 




imeHata 


teO Green sand. 




pUOMS 


1 


ditto 


1 


ttiuntttitu 


65 


ditto 




e^ao/M 


SI 


Green sand. Crag. 




UMTOSftrfa 


I5d 


London day* 




margariiMm 


297 


ditto 




gikbota 


 


Crag. 




rwtica 


196 


ditto 




leniiformis 


203 


ditto 




turgida 


256 


ditto 


ISOCARDIA. 






CORNBRASH. 




minima 


295 


ditto 




tener 


295 


Kelloway stone« 




roetfMta 


29$ 


Upper oolite. 




tulcaia 


295 


Lond. chiy (only a single individi 
CORNBRASH. 


PINNA. 






 


Umoedata 


281 


Neighbourhood of Scait»ordtigl 


margaritaom 




London day* 



* I have taken the liberty to place this fossil under the Combrash, 
the appearance of the matrix of that which I possess. I think tha 
Rev. Mr. Marsh, of Felmersham, has favoured me with fragments o 
fossil from his neighbourhood. 
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Genera. 



VERMICULA^ 
RIA. 



} 



SOLARIUM. 



HA MITES. 



CHAMA. 



CORBULA. 



ARC A. 



PERNA. 




ovaia 
conewa 
unUnmata 
craaia 

amoideum 

diaeoideum 

paHUum 

9pinul09U8 

ieiwU 

rotundus 

attemiahu 

adpreasus 



intermediw 

gibbottu 

armatua 

apiniger 

nodoaua 

tvberadatua 

turgidua 

pUcahiUa 

emudiUulata 

haUotidea 

reewrvaia 



57 



11 
11 
10 

916 
61 



6t 



216 



ccmca 

pHeata 

digitata 

Uamgata 

globoaa 

piawn 

giganiea 

revolmta 

earimata 
ambaemia 
Branderi 
appendieuiata 



234 
25 
26 

i 

209 



44 

276 



ttvUitUndfs 66 



Strata. 



UPPER OOUTE. 

ditto 
Green sand. 
Chalk marl. 
London clagr* 
UPPER OOLITE. 

ditto- 
London clay. 

ditto 
GREBN SAND, DEVON. 

ditto 
Chalk mari. 

ditto 

ditto 

ditto 

dhto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
GREEN SANP, DEVON. 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
GREEN SAN9, DEVON. 

ditto 

ditto 
London day. i 

ditto 

ditto 
GREEN SAND 

ditto 
Chalk marL 
Crag. I 

ditto 

GREEN SAND. 
Blue marl mider green sand. 



I 
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Genera. 




ViVIPARA. 



DIANCHORA. 



TURRILITES. 



externa!} 31 

fiuviorum 

lenta 

eoncinna 

auboperta 



SCAPHITES. 



NUCULA. 



MAGAS. 

INFUNDIBU. 
LVM. 



■} 



etriOLa. 
lata 

eostaia 
obliqua 
ivbercuiata 
undulata 

equalis 
obHfuns 



PECTUNCULUS. 



EMARGINULA* 

CYPR^A. 
OLJVA, 

ANCILLA, 



Strata* 



80 



S6 
76 
74 
76 

18 



peciinaia 192 

nUmma 

aimilia 

CobbolduB 180 

lanceolata 

Usvigata 

pumilU 



echimdatum 

obliquum 97 

reetum 

tvbereuJatum 

tpinuloeum 

reetum 

plumstedienais 27 

costatus 

decussatue 



erasea 
reticulata 

ovifarmis 

Branderi 
Salisburiana 



Iaven^ormis 
turritella 



33 

4 
288 

99 



GREEN SAND. 

ditto 
Sussex marble. 
London clay. 

ditto 
Crag. 
GREEN SAND. 

ditto 
Lower chalk 
GREEN SAND. 
Green sand. Chalk marl. 
Green sand. 
Chalk marl. 

ditto 
GREEN SAND. 

ditto 
Chalk marl. 
CHALK MARL. 

ditto 
London clay. "^^ 

ditto 
Crag, 
ditto 
ditto 
CHALK. 
Upper chalk. 

f LONDON CLAY, SAND 
I UNDER 
ditto 
ditto 
ditto 
ditto 
ditto 
Crag. 

LONDON CLAY. 
ditto 
ditto 
ditto 
LONDON CLAY. 

ditto 
London clay. Crag. 
LONDON CLAY. 

ditto 
LONDON CLAY. 
ditto 
ditto 
LONDON CLAY. 
ditto 
ditto 
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Genera. 



CASSIS. 



AMPULLARIA. 



NATiCA. 



ROSTELLARiA. 



Sp6€ie8« 



bicaUwUtu 

0€uta 

paiuU 

ngaretinti 

§^Utmeimoide$ 

BumUg 

deprtua 



SCALARU. 



TEREBELLUM. 

SERAPHS. 
pi^EUROTOMA. 



aeuia 

amoolMtuB 

uHemmta 
exaria 
roUrmia 
ucummata 



CERITHWM.^ 



gemeolim 
meUmoidea 



151 



284 



91 



macr0pierm S98 



16 



«87 



S86 



146 



FUSUS. 



fumeuUtium 
inUermediMm 



\gigmiteum 
Umgigfmi 

Offer 

ntgosut 

bulbyWmit 



147 
127 

128 
147 



188 



€S 
274 



291 



LONDON 

ditto 

ditto 
Craf. 
LONDON 

ditto 

ditto 

ditto 
LONDON 

ditto 

ditto 
Cfif. 
LONDON 

ditto 

ditto 

ditto 
LONDON 

ditto 

ditto 
Cng. 
LONDON 

ditto 
LONDON 

ditto 
LONDON 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
LONDON 

ditto / 

ditto ' 

^tto 

ditto 

ditto 

ditto 

ditto 

ditto 

ditto 
LONDON 
ditto ' 
ditto 
ditto 
ditto 
ditto 
I ditto 



Strata. 



CLAY. 



CLAY. 



CLAY. 



CLAY. 



CLAY. 



CLAY. 
CLAY. 
CLAY. 



CLAY. 



CLAY. 
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The following List ol' FuBsiLs of the Mountain I 
Limestone and the Transition Limestone near 
Cork, kindly communicated by Mr. Miller, the 
Author of the Nalural History of the Crinoidea, is, 
in many respects, extremely valuable, and particu- 
larly, from its showing (he general accordance of the 
Fossils with those of the corresponding formations of 
this Island. 



I 



Fossils of the Mountain Limestone, near Cork. 

NmUUna, an unligurcd ipecies deeply uiiihilicaled, allowing froiu Ihrce tl 

fonr voluljons ; sepia sliglitly undulated. 
EU^ioUCa ovatiu, Sowerby, Tab, xxxiii, 

camproiiUjSo'ii. Tab. xxxviil ) Tliuc Iwo Ellipsolita a 

JUiuhts, Sow. Tai. xxxii i dently compressed Am 

Orlhecera ilriata, Sow. Ta6. Iviii. 
EumtqAaiiu pentangularii. Sow. Tab. xW, ^. I, g. 
COriu accutui, Sov. Tab. cxW, Jig. I. 
Natica, undescribed. 

Cardniin Ai&emicun, Sow. Tab. bcxxii. Jig. 1, 3. 
Ttrtbratula latmtlU, Sow. Tab. Ixxxiil, Jig, 1. 
^iriTfl- dHpiifahis, Sow. Tab. cxxx. 
.... pinguis. Sow. Tab. cclxxi. 
.... trigamilu, Sow. TiA. cclxT. 
.... itrialvi. Sow, To*, cclxx. 
Pradaetui scabriaiba, Sow. Tab. Ixix, Jig, i . 

, undescribed ; fieqaenUy mncli comprraied. 

Trilabite, titnilar to that in moiintBin limealone near Brialof. 
Ptatytrijola liniil, Minet't Crinaidea, p. 74. 

Round eiinoidal colnmni of a •JyathocrvtUa? 
An^leint carralloida, Sowert>y, Tab. Ixxii; this has no claiiu 

dered as a multilocnlar sliell, but is a coral approacliiug to the eeaail 

Can/i^hiaia. 
Flwtra, auuntins lometimes a coDic fiiuuei.sliitped form. 
TaTbinolia, 
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Transition Limestone, 

Orihoeera tmulaiay Sowerhy, Tab, cxxxiii; Park. Org. Rem, Vol. Ill, 
PL vii, fy. 14. 

• • • • b • circuIariSf Sow. Tab, Iz, fig, 6 and 7. 
pyramidaUi? Fleaunifs AfmaU i^ Phil, MitclQib. 

• ••.'.. tuietftOf ibid. 

Comiiflria quadrisulcatOf Sowerby, Tab, cclx, J^. 2 to 6. 
fiiofiipAaAM n^Miw, Sow. Ta6. lii, Jig, 9. 

• •...• dUcorif Sow. Ta6. Hi,^. 1. 

• • . • • . tmgukksiu, Sow. Ta6. Ki, Jig. X 

; f Dtf/pibtitif^a^y Park. Org. Rem, Vol. Ill, PL v, Jig, 18. 

JiieUi; striatuSf .Sow.' To^ clxxi, >8^. 1. 
TMhUitesgemcuiatus mOurfin'Bcher, Sow. Ta6. Wfjig* 9, 
Pentamerus KnightO, Sow. Tab. zxviii. 
. k . . . . AyUtfordiif Sow. Ta6. xzix. 

...... Zierwy Sow. Tab. zxviii. 

TerdrratuUiy with tbe perforated beak not incarved. 

TrUobUe, Park. Org, Rem. VoL III, Tab. zvu, J^. 11, 14, 19. 

Tab.xvuyjig. 17. 

Cyathocrimtes rugoms^ Miller's CrimeideOf p. 89. 

Rhodocriniies verusy MSL Crtnundea, p. 106. . 

Aeiinocriuiieaf momiifarmiaf Mill. CronoidM, p. 115. 

TMpora catemUaia, Park. Org. Rem. Vol. II, Tab. iii, Jig. 4 to 6. 

Aatrea UihoetriftUmy a larger species than detrea basaltifarmia figured by 

Lhwydd and Parkinson. 
Madrepora truncaia^ Park. Org. Rem. Vol. II, Tab, ▼, Jig. 2, 
Madreporite, Park. Org. Rem. Vol. II, Ta6. vii,^. 3. 

Tab, ^ii, Jig, 10. 

Favoiites, 




^ 
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OrderofArrangemmt of Shells in the different Forma- 
tions. — It has been conjectured by some naturalists who 
had become convinced of the comparatively late creation 
of land animals and of man, that the peopling of this pla- 
net bad commenced, in the enduing with the principles 
of life, beings of the simplest forms and organization ; 
and, that by (he influence of certain external causes, 
acting through passing ages, those changes had been 
gradually wrought in succeeding animals, from which 
have resulted the numerous differences which constitute 
the various tribes: rising from the almost lifeless 
sponge to the highly complex and more perfect ani- 
mal, man. On this hypothesis it might have been ex- 
pected that those beings which had possessed life under 
its most simple modifications, vrould be found in 
the earliest formed strata; and that, in proportion to 
the lateness of the period at which the strata were 
formed, would be the degree of compIoKity in the or- 
ganization of the inhabitants whose j'emains they would 
contain. But investigation has ascertained, and the 
preceding table manifests most decidedly, at least, 
with respect to the class of animals of which we are 
now treating, that such a conjecture is ill founded. In 
the carboniferous and the mountain limestone are the 
remains of shells of the earliest creation, which are un- 
expectedly found, with hardly an exception, to exceed, 
in complexity of structure, all the shells which have 
been discovered, either in any subsequent formation, 
or living in our present seas. It is in ^is early cre- 
ation that those shells arc found which possess that 
complicated structure, very rarely found in the shells 
of this day, which enabled their inhabitants to rise and 
sink with them in the water. Such are the many-cham- 
bered univalves, the Nautilus, Ammonites, Orthocer^ 
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tiles. Sec. The ?>ivalves and mnltirttlves of tliat era 
also deem to have been endued with a similar property. 
The curious structure of Spiri/er, PI. VII, Jig. 15, snd 
the moltiloculat construction of Productus of Martin, 
PL Vli.fig. 13; of Pmtamervs, PI. JH, Jig. 7; jfm- 
pUxus, PI. VI, jig. 16, and of Conntaria, PI. VI, ji^r. 17, 
imparted, in all probability, to their iuliabitaats, a ptnver 
of a similar kind. The fissure, noticed in one of the 
valves of the shells, bearing a close analogy with the 
Productus of Martiu, and figured. Organic Remains. 
Vol. Ill, PI. XVI, Jig. 10, may, with reason, be ap- 
posed to have been also part of an arrangement for en- 
abling the animal to accomplish a corresponding process. 

But the existence in the monntain limestone, nnd 
others of the early strata, of shells bearing the form of 
the snail-shell, is a circamstance so apparently contra- 
dictory to the notions which have been just suggested, 
and, indeed, to opinions which are very generally en- 
tertained, that it should not pass as supported by the 
authority of Mr. Sowerby, without determining how far 
that authority has been given. 

The first fossil of this kind, which is noticed by Mr. 
Sowerby, is Helix Carinatus (Miii. Conch. Tab. X), 
found in the grey limestone, near Settle in Yorkshire ; 
after which he saw the cast of a shell found in the mi- 
caceous sand formation near the Devizes, HeUx Gtntii, 
of which he says : — " I presume it to be an Helix, as 
stHttewhat according with Tab. X." Bnt on the subfie* 
quent examination of two other fossils of the mountain 
Itmefltone, Mr. Sowerby was led to observe: — " Had 
Bot the general form strongly resembled the Hehx 
abovcmentioned, I might have been induced to have 
placed this as a Trochas, although it does not posi- 
tively accord with the characters of that genus. I might 
have formed a new genus of the two, to which the 
following species should have been added, did they 
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not differ materially from each other in Uie characters 
which should distinguish it: besides, the aperture is 
rery imperfect in them all. It is probable that other 
species may be found, and that by their help, and that 
of more perfect specimens, the genera they belong to 
may be determined, or the characters of new ones 
ascertained; iutd this is the more desirable, as they 
appear from their localities lo be marine inhabitants, 
rather than land shells *." 

In consequence of the agreement in form of the first 
mentioned shell with the latter ones, they become all 
involved in the same ambiguity: possessing the exterior 
characters of the snail-shells of the present day, and 
being imbedded among the earliest shells, those which 
possessed the power of rising and sinking themselves 
in tlie water. But a question here arises, and it is pre- 
sumed that on these subjects, involved in the darkness 
of distant ages, questions and conjectures founded on 
analogy may be allowed : May not these shells have 
been actually of a genus diiferent from Helix; and 
might not tliey have been furnished with such a struc- 
ture as gave them the same powers as were possessed 
by their associates ? 

This conjecture derives support from the fact, that 
shells of such a description exist even now in the seas 
of the warm climates. Such is lanthina, PI. V,Jig. 23 : 
this shell had always been considered as a Helix by 
Linnaeus, and by his successors, until the time of La- 
marck, who determined it to be necessary to place it in 
a distinct genus. He ascertained that the inhabitant of 
this shell differed essentially from the snail. That organ 
which would by its situation be considered as the foot 

the snail, was found not to be formed for crawling 
but for swimming; being covered with air bladders 
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which could be filled or emptied according to the im- 
pulse of the animal. The shell, which is very thin 
with four whirls in its spire, is, like the fossil shells 
of the same form found in the mountain limestone, 
striated both longitudinally and transversely, and, as 
if to diminish its gravity, possesses no solid columella*- 
When the sea is calm, the Xanthines, it is said, are 
seen, in great numbers, swimming on the surface of 
the sea with their shells reversed, by means of their 
distended air-bladders ; but on the sea becoming agi- 
tated, the air in the bladders is absorbed, the animals 
contract within their shells, and the whole immediately 
sink. 

This power is, indeed, possessed by other shell ani- 
mals of the present day, besides the Xanthines ; the 
Lymncea Stagnalis (Le Grand buccin de Geoffroy) is 
known to swim on the surface of the water in a re- 
versed position, and, when desirous of returning to the 
bottom, it compresses itself within the shell, thus ex- 
pelling the air which had supported it; and, by this 
simple process, sinks immediately to the bottom. 

The opinion that these shells of early creation, bear- 
ing the external characters of snails, might have been 
natant animals, having the power of swimming to the 
surface, like their associates, derives some confirma- 
tion from analogy; since the multilocular, natant shells 
are not only found in their own peculiar forms, as Nau- 
tili, Ammonite, &c., but have also assumed the pecu- 
liar form, as in Turrilites, of unilocular, turriculated 
shellfi, which do not appear to have been created until 
a much later period. 

In the lias formation, which succeeds to the mountain 
limestone, the contained fossils differ considerably from 
those which preceded them ; only a few species of 



I 



* Tliis is alio Hie cate uilli Tirru.i, and, pechapa, with EuaiHplwli'i. 
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wme of the multilocular univalves, and of the terebia- 
tulas^ being here- discoverable. The fossil shells foimd 
in this formation chiefly consist of bivalves of the genus 
Osfrea, Gryphaa, Plagiostmna, PlicnitUa, Avicula, 
Aiija, and CarditOj with the single trochiform dikdlg 
Trochtts AiHflicattiis of leister, not perhaps met with in 
amy of the succeeding stiula ; a shell of the genus j/efi- 
tina, and the iirst simple unilocular shell bearinf^ a -tur- 
riculated form, being a species of the genus Melania, 

In tlie strata above the lias» belonging to the Under 
polite, as well as in those of the Middle and Upper 
Oolite, including the Combrash, Kelloway Roek, &c. 
numerous genera are found which are not known in ihe 
preceding subjacent formations. The small pcopoition 
which ttie nnivalves bear to the bivalves, which was ob^ 
scrvable in the preceding formatioi^ is here more ob- 
vious. Various species are found of Peeten, Uma, 
Asiarte, Trigonia, Luiraria, Myiilus, ModUola, Vmhu, 
and Isocardia, with the tubular shell VemUcularia, and 
the single univalve Solarium. 

In the superjacent green sand formation, infTndiiy 
tlic whetstone of Devonshire, many new genera of bi- 
valves are found : Cardium, Corbula, Perna, JManckora, 
Nucula, Venericardia, occur here, with the simpleUir- 
riculated shells of the genus Turritella, and the mb- 
globose univalve. Auricula. Here, also, are first found 
the multilocular turriculated shells of the genus IVrri- 
Utes and the hooked shells of the genus HamUes. 

The blue marl and the chalk marl which next super- 
vene, display the genus Scaphites and Inoceramug, with 
the oval multilocular shells, distinguished in this w(»k 
as Ammonellipsiies and Nautellipsites, and some ether 
curiously formed multilobular shells much reseinbliog, 
in their general characters. Nautili and Anrnumiioi; and 
deriving their peculiar forms, perhaps, merely, from 
compression. 
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Tbe chalk, although contaioiug many interesting spe- 
cies of the genera vehich had appeared iu precedini; 
strata, has perhaps only two genera of shells witich 
originated in the waters by which it was deposited, 
Crania and Magas. 

The fossil shellswhich are found in the immense s(ra- 
tmn of hlue clay resting on the chalk, maiiifeiit that a 
considerable dilTeTeuce existed between the inhabitants 
of the waters by which the two formations had been 
deposited. Hardly a shell is to be found in the blue 
clay of any genus Avhich ha;i been seen in the chalk. 
The waters from which the clay and the succeeding 
crags proceeded, appear to have been chiefly stored 
with testaceous animals differing from any which had 
been before in existence. This formation is remarkably 
characterised by the simple univalves, which in the pre- 
ceding formations had existed, comparatively, in small 
nambers, bat which now seem to have come into ex- 
istence in a very predominant superiority. A slight 
view of the shells of this formation, with occasional 
reforeBce to those of the preceding formations, it is 
presumed, will lead to interesting and useful conclu- 
sions. 

Of the multilocular univalves, or of the bivalves of 
complicated structure, occurring so frequently in tlie 
earlier formations, perhaps none are to be found in the 
bhie clay except such as have been dislodged, by allu< 
vial action, from the early matrices in which they had 
been originally imbedded. About thirty-two genera of 
hivalves had been found in the more antient strata, and 
only five or six new genera have been found in the bine 
clay ; but, on the other hand, the more antieot strata 
bad been found to contain only twelve or fourteen 
genera of simple turbinated or turriculated univalves ; 
whilst the blue clay, and its accompanying sands and 
crag, have yielded thjrty-t>vo genera of turriculated 
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shells: twenfy-fivc of which, with about sixteen other 
genera not kllo^vn to have yet existed in a mineralised 
state, people the waters of the present world with 
myriads supplied by their numerous species. 

We hence learn, that almost all the waters ft 
which have proceeded strata containing lesfaceoos re- 
mains were inhabited by genera, many of which, though 
multiplied in numerous species, and in myriads of indi- 
viduals, have become entirely extinct; the proofs of 
their having existed being only to be traced in their en- 
tombed and mineralized remains. We thus also leam, 
that, in the succeeding watejs, new and totally different 
beings filled the deficiencies which had been thus oc- 
casioned. These circumstances, observed in all, is 
more distinctly manifcsled in the later formations of 
the chalk and blue clay. .Of the genera of foasi! shells 
which exist in the chalk, hardly an individual can be 
detected in the blue clay ; bnt in their places are found 
the remains of shells not known to exist in any of the 
preceding strata. Investigation has ascertained them 
to be the remains of an entirely new scries of animals ; 
not formed by the gliding of one genus into another, or 
by changes induced in the structure of the animals by 
the gradual and continued agency of external circum- 
stances ; but, as far as the state of our knowledge will 
allow ns to judge, by a new creation, adapted to the 
nature of the fluid, for the peopling of which it was 
decreed; and to the especial purposes which Provi- 
dence had destined it to accomplish in future ages. 

Links varying from each other by minute determin- 
ate characters, and secured in their integrity, and in 
their connection with each other, by certain laws de- 
creed at the beginning, are, in all probability, the no- 
tions which are-in general conveyed by the figurative 
expression of (he chain of creation: the loss of a sin- 
gle link being supposed to be productive of disturb- 
ance, and ultimately of the annihilation of the whole. 
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By tliose who have been misled by this fi^ie to Uic 
adoption of the idea of a concatenation of beings de- 
pendent on each other for their existence, the opinions 
now proposed must be rejected. They are, however, 
it is hoped, most accordant with a reverential idea of 
the great Creator; who is thud supposed to bare con- 
ducted from tlic beginning, and to he still directing, the 
affairs of the world, by a special care and providence, 
to the termination of some certain period, and for Uie 
accomplishment of great and important purposes. 

The geological enquirer will derive some assistance 
from the examination of fossil shells, whilst cndea- 
Youring to ascertain how far the earth contained in the 
testaceous and crustaceous coverings of marine animals 
has contributed to the formation of calcareous rocks. 
It has been conjectured, thaf besides adding to the bulk 
of the. limestone or chalk by the accumulation of their 
remains still bearing their original forms, that they have 
also contributed to the surrounding matrix by a solu- 
tion and subsequent precipitation of the lime which had 
entered into their composition. If this had been the case, 
we might expect to iind those remains which still hear 
their original forms, manifesting every degree of resolu- 
tion, from the sliglitest influence of the agent in de- 
stroying tlie finest strife to the smoothing of ridges, and 
even the diminution or removal of projecting points. 
But nothing of this is discoverable in the fossils of 
either the flint, the limestone, or the chalk. In the 
latter, which, by the fineness and purity of its sub- 
stance, gives strong evidence of its having been depo- 
sited by precipitation, not the slightest appearance of 
chemical action on its contained fossil shells is observ- 
able. If preserved at all, they are preserved with their 
sharpest ridges and minutest points in the most perfect 
state. 
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Shells of alternating Marine and F)^e$h'Water- 
tions. — On examJDir^the crags, the beds 
fossil shells lying over the London clay, nnmerotis fossfl 
shells are tbund approximating in theii characters to the 
recent shells of uiir present seas. These, it has been 
SDppDsed, are the remains of the inhabitants of that 
sea which covered, at a very distant period, the surface 
of the planet, and which were left by it when it was 
withdrawn to its present level. On this point no de- 
cisive opinion can t>e offered: it caiinot, however, fail 
to call to our contemplatian the consequences of that 
revolution which this planet sustained, when its surface 
was broken up, and extensive tracts entirely removed, 
even to the solid granite, by the inconceivable ageti- 
cies of Divine power. 

To give to tile world, formed anew from the shattered 
fragments of that which preceded it, that state and 
form which were requisite for the purposes to which it 
had been decreed by the Almighty, numerous and ex- 
tensive operations must have been ordained ; and from 
some of these, it is not improbable that the phenomenon 
justmentiuned may have resulted; and to similar causes 
may, perhaps, be referred numerous other phenomena 
observable in the structure of the earth. One of these, 
Hie. appearance of considerable tracts, bearing marks 
of the sea and fresh water having borne alternate sway 
over them, demands the earnest attention of those who 
have engaged in these studies. 

That the tracts here referred to have been formed 
partly by deposition from Iresh water, is supposed to 
be proved by the near agreement of many of the fossfl 
shells which they contain, with those which are now to 
be found actually living in our rivers and marshes, and 
on the surface of the earth. The first of these, consi- 
dered as tie lower fresh-water formation, is found ovi 
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fossil sen ^ells : aod tii France, wilh alternate beds of 
gy}ieum and of marl, and with the remains of Jaiid ani- 
mals which, it is supposed, iababited the bordoTs of 
the lakes in which the inhabitants of those ahelJs lived. 
Above this formation are found marine shelis, and fibove 
tbtiie, another tresh-ivater romiuiion. 

I'roiu" these tacts M. Brougoiart itil'trred thul these 
difl'erent beds demonstrated the repeated alteniationa of 
sea and of fresh water on the same Iract ; and that, at 
tlie period when the sea was forminKi marbles, seluBts, 
Gcc., the fresli-water lakes might also have had the qua- 
lity of depositing stony beds, such as g^pBinn, fresh- 
water marbles, &.C., and of eiTveloping'in tbem the ani- 
nals and vegetables which lived in these waters, or 
on their borders. But, whilst forming these opinions, 
M. DrongniHrt found it necessary to admit that the 
formation of gypsiuu might also have taken place both 
in fre«h and in salt water ; and was obliged to allow, that 
in some places, as in the quarries of Beanchan)p,.the 
rivei* and the sea shells are really mixed together. 

These opinions, particularly as to the alternation of 
deposition, have been strongly opposed by Messrs. de 
la Metherie, Brard, and Faujas St. Fond. By (he Grst 
of these it is said, that as land shells are foand in these 
formations, they, as well as the bones of the land ani- 
mals, must have been carried in by currents ; and, there- 
fore, it is probable, that the fresh-water shells might also 
hare been carried into the sea in the same manner, 
and thus have formed the present beds. M. Brard 
and Faujas St. Fond are' of opinion, that all shells, 
previous to these depositions, existed in water of the 
same nature ; but that, in the process of time, perhaps 
from the increase of the saltness of the sea, a separa- 
tion took place, the inhabitants of the sheila whitii are 
at present found in fresh water, or on laud, having mi- 
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grated to situations more congenial to their nature*. 
M. Faujas St. Fond, too, having found Ampullanie 
and Melania, witb a shell much resembling those of the 
genus Planorbis in bituminous marl between beda of 
coal, concluded that their presence here could only be 
accounted for by supposing them to have been brought 
by the torrents of an overwhelming sea ; and takes the 
opportunity of thus attacking Cuvier, who had pointed 
out Ihe errors he bad committed whilst describing some 
of the fossils of Maestricht. " Those (he says) who 
please themselves with their systems of lakes, finding 
here the remains of various animals, suppose that 
these animals of the burning zones bad their dwellings 
on the sides of these lakes, where they came to quench 
their thirst : that the peaceable stag, the fragments of 
whose antlers are found petrilied by the side of Ihe large, 
the medium, and the small Paleotheriums, lived here in 
company with animals equally unsociable ; and that the 
borders of these charming fresh-water lakes, shaded by 
African or Asiatic palms, were the delightful asylums 
of animals of such opposite genera: for it was not pos- 
sible to deny the existence of these palms, said those 
who possessed these grand ideas, since there had been 
found some pieces of petrified trunks above, as well 
as beneath, the remains of these quadrupeds. No 1 
more, in a word, was wanting than to bring into this 
scene, birds who should come to drown themselves and 
then to become incrusted with gypsum, to complete a 
zoological collection, unique in its kind; and thus to 
deny to the waters of the sea the power of producing 
equally astonishing accumulations of fossil organic 
bodies f." 

With the hope of ascertaining which of these by- J 
potbeses had the best foundation, recourse was bad 1 

(IV, p. 314. t Ibid. Tom. XV, p. 153. 
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1o more slrict examinatioos of the fossil shells whicli 
bad been discovered in these I'resb-water tracts, nhicb 
led to tiie proposal tor a more illustrative arrangement 
of them. 

M, Brard, upon examining the masses containing 
Lyitmea, Planorbes, and other fresh- water shells, found 
also shells which had hitherto been considered as sea 
shells, a species of Ceritlmtm, for jiistance ; and re- 
marks, that this circumstance had been passed silently 
OTfir hj Brongnlart and Cuvier. He adds too, that 
these supposed fresh-water shells are sometimes found 
scattered among a multitude of acknowledged sea 
sliells, as. Oysters, Venus's, &c. He, also, in answer 
to M. Brongoiart's having asserted that these fossil 
shells " were alike in every respect to those which 
we find in our marshes," declares that they difier deci- 
dedly ; that there is not one of them whose living ana- 
logue is to be found among the fresh-water shells of 
Prance ; and observes, that Bulimus .pygmaus, whose 
fresh-water origin had been assumed, agrees, in some 
respects, with shells found in the calcareous rocks of 
Uayence, and which had been supposed to have been 
of fresh-water origin ; but the living analogues of which 
Faujas St. Fond had found on the shores of the French 
ocean and of the Mediterranean Seas, as well as in 
some of the salt-water marshes. M. Brard adds, that 
in five placed out of six where he bad found the Lym- 
»tecE, &c. they were imbedded in isolated blocks, which, 
lie supposes, had been broken up from the sides of the 
"waters where these animals had lived, and had been 
1t>Tonght to these places by a diluvial torrent*. 

On the other side, M. Brongniart, in proof of the 
agreement of these fossil shells with the recent, states 
Ilia having found amongst them the cast of a Cyclostoma 

^^^"  Aiiiuiks in Mill. Tom. XV, i 
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elegwu, am] meiitions several of tlieee shells which he 
thinks very nearly agree vrillt recent species. M. Braxd 
having figured und described a species of Melania, Me- 
Ittnie e0ee, &n existing among these fresh-water shells, 
M. Bmugiiiart says, that he discovered, by -his own 
etaiuination, what he should never have found by 
M. Brard's description or figure, that this sea shell was 
Cydostoma tnumia, a land shell : and as to the Bulimi 
of Faujas St. Fond, both those which were found fossil 
Riid recent, he was satisfied were also Cychatoma. 
But, with respect to the Cerithium mentioned by Brardt 
lie denies ita being a sea shell, and finds it necessary to 
consider it as belonging to the marshes adjoining the sea, 
or (o the salt water of the mouths of rivers : and finding 
other species as having been said to be found in these 
situations, he thinks it necessary to form a genus for 
their reception, foimded rather upon the habits of the 
snimal than on the characters of its shell. Tlius we 
arrive at the first of these supplementary genera. 

Poiamides. — A turriculafed shell; opening nearly se- 
inicircular, pinched up, as it were, at the base of the 
columella, and terminated by a very short, straight 
canal, which is hardly grooved ; no groove at the npper 
estremity of the right side, but the outer lip dilated. 

Of the particular shell mentioned by M. Brard, he 
makes a species of this genus, and terms it Potamides 
Lamarckii*. By thus dividing genera into those of sea, 

• Tliia conciliatory compliniEnl to M. Lamarck appears to have been by 
n« inemu luiueceatarj'. For tliose wlio altenipt to explain llie cireiiiui lance 
□rilienJxture of sea, river, and land uliellt, \>y their liaving liveJ in a com- 
uiiin iiKdjODl, coDtpiiil for the difficiilfy of distinguishing the difiri'enee be- 
lwe«D ibew ifaelEi ; wliiltl Ihote who contend for HilernittionB of pea and 
fnOi watcfj tbink the pracliied coaeholo^jst miKht End but little difficnl(}> : 
yrt Lamarck, after rxamining and uaminj; aixly npecka of CerUhia, Myt 
ili-Kidedly, " LeM Ceritea citml lonta dam la lUer ;" bnt now annllier geniw 
ii lurnietl of several ijieciei of freili-water sheila out at these, Miowiiig, 
i-'ri'lariily, thai the diiiiuciioii c^iini bo easily iiiaite. 
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ot' land, &c., M. Brotigniart expccls to prevent its be- 
ing concluded that these Lymnete, &c.., were sea shells, 
or that revolutions of which, he says, there exists no 
trace, carried these fresh-water shells into the ocean, 
and mixed them witli the sea shells. 

Brongniart and Cuvicr had founded their opinion of 
the fresU-water origin of the upper beds of gypsum, 
chiefly on the presence of a shell found iii die gypsum, 
which appeared to be a Cyclostoma, and was supposed 
to be a fresh-water shell. Of these shells two only 
were found in the gypsum ; one of which, in the pos- 
session of Brongniart, bad its moutli unluckily con- 
cealed ; but the oUier, in tlie possession of Faujas St. 
Food, as fortunately, had it displayed so as to show 
that it agreed with Cijclosloma mumia of Lamarck, who 
had only named it so provisionally, since, from its 
thickness, he had supposed it to be a sea shell) M. 
Brard hence concludes, that the fresh-wafer origin of 
the gypsum docs not derive any support from this 
shell*. 

He describes, as existing among the marine fossils of 
Grignon, two minute land Bulimi, the conical and py- 
ramidal; and one still more minute, the cylindrical, 
which approaches in form to many of the small species 
of Pupa. This shell has six turns, very projecting, 
deeply separated, and derives a cylindrical form from 
the last three turns being nearly of the same diameter. 
He also mentions impressions and fragments of minute 
Planorbes among decidedly marine shells, and supplies 
a list of forty-eight river and land shells found by La- 
marck among the fossil sea shells of Grignon. 

Bat this mixture of these supposed land and Iresh- 
- with sea shells, is not confined, according to 
rd, to the lately discovered formations of the 
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environs of Paris ; since he has ascertained that they 
are found together in several other parts of France, at 
a considerable distance from Paris. Buxweiller, May- 
ence, Caen, Francfort, Orleans, Gergovia, the Breccife 
of Nice, the volcauico-marine valley, as it is called by 
St. Fond, of Ronca, and the island of Sheppey, are 
among those places in which he state.s them to have 
been found. "Whilst speaking of the Brecciie of Nice, 
he reprehends Cuvier for having entirely omitted to 
mention the sea shells which are foand there, alUiough 
he particularised the land shells, and this, after Faujas 
St. Fond had stated his having found there, Tttrbinit 
and Serpnla:, both marine sbeUs. 

The shells of the valley of Ronca, aa noticed by 
Abbe Fortis, are very interesting, they being mosl 
filled with very minute shells. Their substance, too, is 
changed into lamellar carbonate of lime ; and they are 
found to have acquired a considerable increase of 
thickness. From this frequent discovery of sea, river, 
and land shells thus mixed. M. Brard hopes that (be 
opinion of their all having lived originally in a similar 
fluid is confirmed. 

M. Brongniart, anxious to Rupport the position, that 
the shells in the fresh-water and accompanying forma- 
tions were separately deposited by the alternation of 
fresh and sea water, experienced, however, a consi- 
derable difficulty from Lamarck having already ad- 
mitted that, among the accumulation of fossil sea ^ells 
in the environs of Paris, there were nearly fifty specieu 
which were referrible to land or itesh-water shells. To 
meet this, we have seen that he admits that these may 
have been derived from the mouths of rivers, and from 
the marshes ac^oining the sea; and that it is therefore 
necessary that the genera already formed shoold be eo 
subdivided, that genera should be esfabtishcd for the 
complete separation of sea, river, and land shell: 
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InboHT in which he umA M. Lamarck was already en- 
gaged. 

Cerithium, he observes, he has already divided into 
Cerithimn and Polamides. Vnrbo is generally a sea 
shell, though sometimes found in ponds of salt water. 
The sea and river Patella, it is acknowledged, differ 
hardly at all in their shells, bat mast thus be placed in 
different genera: and the same must be remarked oftlic 
Crepidula, he, I believe, moaning Cahjptrea. Cytlos- 
loma must be divided into Cyclohloma for the land 
sheila, and Paludina for the aquatic shells. Marine 
ffutimi must be separated from the land Bulimi, and 
be disposed in a new genus, or joined to Pkasinnella. 
Melanla, Auricula, /hnpnllaria, Planorbis, and Nerita, 
all demand subdivision. Pupa, also, he says, requires 
subdivision ; but, as in the case of PaleRit, the shells 
'would be difficultly dii^tiuguishablc. 

The editor of the Journal de Physiqne for 1811 ob- 
served, " Les Naturalistes des autres Contrees, et par- 
ticuli^rement la Society Geologique de Londres, ne 
manqaeront pas de faire dcs rechcrchcs analogues." 
The supposition uf M. de la Metheric was soon verified 
bytlie interesting discoveries of similar formations in the 
Isle of Wight, by the highly judicious and zealous exer- 
tious of Mr. Webster, who not only pointed out a basin, 
probably of some ancient lake, formed in a depression 
in the chalk stratum, corresponding with that of Paris ; 
but also showed that a very close agreement existed be- 
tween the respective beds of the two basins, and that 
the beds in the Isle of Wight basin were lying above the 
London clay. He ascertained that the beds of shells 
of the several formations are to be found distinctly se- 
parate, but, as miglit be expected, sometimes mingled. 
He also pointed out the great basin of the Loudon clay, 
and noticed the mixture of fresh-water shells with sea 
shells, which it contains ; observing on Lymneif, Mela- 



tiiff, and otiicr rreslt-watcr shells, being found in the 
Sheppcy clay, " These shells (he says), tvhich are how- 
ever very few in nomber, do not prove the existence of - 
fresh-water formations in this place similar to those in 
the basins of Paris and of the Isle of Wight. Being 
found among the remains of vegetables and marine ani- 
mals, we may suppose that they were earned down to- 
gether with the branches of trees and fruits, by tlie nu- J 
merous streams and rivers that must have flowed into fl 
thisgulph*." I 

That the shells in the Petworth marble are fresh- 
water shells, and that this formation existed in Hamp- 
shire, as well as in Sussex, appears to have been well 
known to Woodward. In his catalogue of marine 
bodies, chiefly shells, grouped together in lapideous 
masses, he mentions a mass with Cochlitee in it. Pet- . 
worth, Sussex.; and says, they seem to have been | 
moulded in the Cochlea fasciata vivipara fluviatilis, I 
Listeri. ' 

This marble, as he observes, has been employed in 
many of our cathedrals. The most antient coflin in 
Salisbury, that of, 1 believe, Kynrick the Saxon, which 
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was removed thitlier from Old Sarum, and has been ge- 
nerally supposed lo be of granite, ie formed of this mar- 
ble. This marble, we know, exists also ut Purbeck. 

Dr. Nugent has, I think, pointed out a very import- 
ant fact respecting these Ibrmations, In a siliceous 
flpeciraen witli which I was favoured by Dr, Noirent, 
from Antigua, several moulds may be seen bearing 
very strong marks of their having been filled by shells 
of the genus Platiorbis ; with a nearly perfect shell, 
whose mouth points it out as a species of the genus 
Melania, and whose size and finely nigated surlace 
give it a close reseuiblance to M. fragilis of Lamarck. 
fn this specimen, also, I think the opening of the Mt- 
lania is apparent. I trust that the farther investigations 
of that gentleman will determine the existence of fresh- 
water formations in tlie West Indies*. 

Insecls. — The delicacy of tlie structure, and, indeed, the 
nature of the substance, which enters into the formation 
of those animals which are generally comprised under 
this term, render them so unfit to sustain those changes 
which would be necessary for the con.servation or mine- 
ralisation of their remains, that very few become the 
subjects of our examination. The crustaceous cover- 
ings of the bodies and limbs, and the hard wing-cases 
of some of the genera, are the chief, and, perhaps, 
the only fossils which can be properly referred to this 
class. 

'Vhe Trilobites, or Dudley fossil, the living analogue 
of which is at present unknown, and the original nature 
of which is so little understood, that it has, by some, 
been considered as a crustaceous insect, and, by others, 
as a bivalve shell, and has hence been designated, by 
Linnaeus, as EntomoUihus paradoxus; by Dacosta, as 

Par Tartlier illiutrBEionof Uiiisiiltject, Uie reader U rererr^d to Mineral 
lolog)-, Nd. UX. 



I • Fo 

k 



PeiUculus mariMUs ; by Hermann, as Pectwiculus trila- 
bus imbricaiui ; will demand the student's attentive in- 
vestigation. 

Its superior covering, PL ILfJig. 1, which i8 the only 
part with which we are acquainted, is oblong, ovatoi 
convex, and marginated; tiie anterior wider part is 
gibbous, and furnished with two semilunar tubercular 
projections resembling palpebras ; and posterior to, and 
on the inner side of each of these are two round tnber^ 
cles. Adjoining to this part commences a series of tri- 
arcuated, imbricating, transverse slips, so disposed that 
the three bows of these connected slips form three lon- 
gitudinal transversely divided lobes, gradually diminishr 
ing to the lower termination. In some specimens the 
fossil is almost globnlar, showing that the animal pos- 
sessed the power of coiling itself occasionally in this 
form. No elongated caudal termination is seen in this 
species ; nor in the published representations of any 
of the preserved remains of this animal have the traces 
of any organs of progressive motion been given ; stiQ 
it may be conjectured that this animal was furnished 
with articulated and unguiculated feet*. This fossil 
has been found in the neighbourhood of Dudley nearly 
three inches in length. 

Another species is found in the schistose strata of 
Llandilo in Carmarthenshire. In these the outline of 
the animal approaches rather to that of a long eIlip6J3 
than to an ovate form : the lateral lobular divisions of 
the dorsal plates or slips are nearly three times as wide 

* I have seen the sketch (ou the fidelity of which I think I can depend) 
of a foaail animal of this kind, corresponding, in its feet, with the above 
description ; and have also seen a specimen of the animal at Clan, in 
Shropshire, in which T believed the points of the feet appeared from be- 
neath the superior coverinf(; bot, on endeavouring to, detach the piece of 
rock in which il was imbedded, and though working with the utmost care, 
the specimen was entirely shivered. 



as those of the central part. TIio cnistaceous coveriogs 
are, in these species, generally removed, leaving in 
some parts, liowever, a very accurate impression of the 
inner surface, with regularly disposed longitudiaal mi- 
nute ragee, appearing as if they had been formed by the 
subjacent solt cuticle. Organic Remains, Vol. Ill, 
PI. XVII, fig. 13. 

In another species, or, perhaps, approximating genus, 
on a grey limestone, the locality of which is not known, 
the head part differs materially from that of the pre- 
ceding, it being nearly covered by three large round and 
rough protuberances, two of which possess the situa- 
tion of the eyes, and the third, which is the largest, is 
placed anterior to and between these ; but each appears 
to have possessed a similar ponilous and granular struc- 
ture. Organic Remains, Vol. Ill, PL XVII, fig. 16. 

A third species, found by Thomas Botfield, Esq., of 
Hopton Court, Shropshire, in an iron stone nodule, 
differs much from either of the preceding : — " The head 
is large, semiorbicular, lunated posteriorly, and termi- 
nates at the sides in an acute angle. The body, which 
has only five transverse plates, is remarkably short ; its 
sides going directly off from the head, and meeting spee- 
dily at an obtuse angle. From this part proceeds the 
tail of the animal, a long central spine-like process, 
which is of a greater length than that of both the head 
and body." Org. Remains, Vol. Ill, p. •267. This 
fossil appears to be the same with Monocalites lutialus 
of Mr. Martin, PI. XLV, fig. 4, who supposed it to ap- 
proach nearer, in size and tigure, to the Monoculum apus, 
than to any other known recent species of that genus. 

The remains of another species are found in the beds 
of fuller's earth, but the caudal termination of these 
have only been as yet described. This species appears 
fyfm. the form of its plates to have approached the 




nearest to that which is found in the Dudley tinoesfohtf ; 
but the dorsal plates gradually diminish in size, and, at 
test> finishing in an elongated caudal termination. 

Mr. Benjamin Henry Latrobe relates, in the second 
Tblume of the American Philosophical Transactions, 
that among; the fish resorting; to the waters of the Tork 
River, the alewife or oldwifc (Cliipea nondescripta) ar- 
rives, in very considerable shoals, from March to May. 
In this season each of these alewives carries in her 
mouthan insect, about two inches long, hanging with 
its hack downwards, and firmly holding by its fourteen 
legs to the palate. The fishermen cnll this insect the 
louse. Mr. Latrobe names it Oniscus preegiuttator. 

Whether our unknown fossil animal had antennfs or 
feet, as I suspect, oi not, cannot perhaps he deter- 
mined, and therefore the characters of an O/tucus can- 
not he claimed for it; and yet the structure of its body, 
with its transverse imbricating slips, is so much in 
agreement with this living insect, as to induce me to 
place the figure of the latter before the reader, {PI. X, 
Jig. 3,) with the hope of its leading to a more succcssfal 
investigation as to the origin of the fossil. 

Lhivydd relates that he found, in coal slate, the fossil 
remains of spiders, and other remains approaching, jn 
their forms, to those of ScarahtEi. In the Stonesfield 
oolitic slate are impressions with a slight brownish 
stain, the origin of wliich has not yet been ascertained. 
They hear a figure which somewhat resembles, in its 
outline, that of the figure by which a crown is repre- 
sented : by some they have been considered as bearing 
a resemblance to two united wings of a bulteifly ; and, 
by others, have been supposed to have been the im- 
pressions of the detached plates of some species of 
tortoise. 

We find, in the invalaable work of the Rev. W. D. 
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Coneybeare and W. Phillips, s{>eakiDg, most probably, 
in reference to Uiese fossil remains, that " specimens, 
^vhicb have been decidedly pronounced, by Dr. Leach, 
to be the Elytra of Coleopterovs insects, occur in the 
Stonestield slate ; they are of two or three different 
species*." 

tn the yellow fossilc limestone of Pappenheim, Oenin 
gen, &c., are found the remains of insects ; but these 
are also in such a state as ^ill not allow their |;;eneric 
chamctcrs to be ascertained. The head, which is very 
indistinct, appears to have been connected with Ihe 
trunk by a very contractile neck. The thorax is shorter 
and thicker than the abdomen, which is of a lanceolate 
form, and separated into eight divisions by annular 
risings. Neither wings nor legs arc discoverable. 

Crabs. — The namber of fossil crabs is very considera- 
ble. They are found in the Stoncsfield slate, and in the 
limestone of Pappenheim, &c. It is stated by Knorr, 
that the remains of cray-lish, Astaci, are found only in 
a narrow district, reaching from Gunzenhausen, in An- 
spacb, to Aichstaedt, a length of about seven or eight 
leagues, bordered on one side by the river AKmuhl. 
The matrix of these fossils is evidently a portion of tfac 
same stratification -nhich occurs at Pappenheim, &c. in 
which the remains of fishes are so frequently discovered. 
Crabs and lobsters are freqoenfly found in the London 
clay. In the London Museum there were more than 
thirty species of crabs from the Island of Sheppey ; 
and Mr. Donovan, the proprietor, who also .possessed, 
perhaps, one of the finest collections of the recent ani- 
mals in this kingdom, was sadsiied that he had no recent 
analogue of any of the species in his fossil collection. 
Verona, Malta, and Anjou, produce these fossil re- 
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tnaiDS : they arc also found imbedded in a hard, light 
coloured, pyritous, and argillaceous iitone, resemblini; 
indurated London clay, from some parts of China. - h 

Birds. — Their remains are very rarely found in ifl 
fossil slate. Bones, which may be considered as refer*" 
rible to this clas-s, are, however, imbedded in the calca- . 
reous schist of Oeningcn, and in the oolitic schist of 
Stonesfield. The foot of a bird has been found in- 
crusted in gypsum, near Montmartre ; Blumenbach de- 
scribes the bones of a water-fowl in the Pappenheim 
stone; and Faujas St. Fond has figured two feathers 
found in the calcareous stone of Vestena Nuova. 

Cuvier, whose zealous exertions are always condnct- 
ed by science, has not only ascertained the existence of 
fossil remains of this class, hut has fumishtid tlio stu- 
dent with information which must aid him in his inves- 
tigations with respect to these fossils. The foot, he 
observes, in birds, has a single bone in the place of the 
tarsal and metatarsal bones. Birds, too, form the only 
class in which the toes all differ as to the number of 
joints, and in which (his number, and the order of the 
toes which have them, is nevertheless fixed. The great 
toe has two ; the lirst toe, reckoning on the inside, 
three; the middle, five; and the outci-most five. The 
crocodile has the same number of phalanges ; but, as 
• these have a tarsal and metatarsal bone, they cannot be 
mistaken. Some birds have no great toes, but, in these, 
the other toes preserve the usual order : the ostriches 
and cassowars have tlireo toes. Although the crocodile 
has the same number of phalanges, yet, as every ono 
of the toes is supported by a particular metatarsal 
bone, the distinction is easily made, ~ 

From an attention to the different specific characters 
Cuvier ascertained the existence of the remains of fiw 
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ok six different species of birds in tjic plaster quarrion 
near Paris. Among these are the bones of a pelican, 
less thauPeUcama onocratuliu, and larger tlian/*, carbo; 
of one of the larger curlews, with a naked neck (Tan- 
to/tM, Gmelin); of a woodcock, a starling, and a sca- 
lark (Alouette de MerJ. 

He also describes and figures a bird, found in (he 
qaarries of Montmartre, which appears to have fallen 
on its belly on the newly-formed gypsum, without having 
been quite involved in it ; and having, probably whilst 
IB this state, been deprived of its head and the whole 
of the right leg. Tbc result of a careful examination 
of this fossil in, that it belongs to some exotic quail, 
rtUher larger than the one knovnj in France. 

Fishes. — The fossil remains of fishes are found in 
such various states, under such different circumstances, 
and in the formations of such distant periods, as cannot 
but lead the zealous inquirer to expect that ho shall de- 
rive, from their examination, information of con.sidcr- 
able importance. 

The lish, in some specimens, are found nearly entire ; 
the harder parts all in tlicir natural situations, \vith their 
scales, and even their skin, preserved. In others, ail 
the other parts are removed except the skeleton; the 
bones of which either retain their original relative situ- 
ations, or have undergone considerable distortion, and 
even dislocation. In some instances, not only separa- 
tion of tliese parts has taken place, but the greater pari 
of the skeleton has been removed ; the harder parts, 
the grinding sulcatcd or tubercniated teeth having only 
remained. This circumstance may be accounted for by 
sapposing tliat, in these instances, the fish were of the 
cartilaginous kind, and that their skeletons might have 
nndergone that decomposition which those parts, from 
their structure or superior degree of hardness, had been 
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abk to resist In other instances, (be booes are foiuid 
partly smroiuided by a whitish, spatbose, and rather 
opaqae substance, which conjectore will be disposed 
to consider as being probably the flesh of the animal, 
which had been converted to adipocire, and subse- 
quently mineralised by impregnation with carbonate of 
lime assuming a spathose slate. 

There is, perhaps, no class of animals the remains 
of which, found in a fossil state, are capable of being 
referred to so many living analogoes. According to 
Hr. Lacepede, more than thirty Asiatic, African, and 
American species of tishes have been found fossil in the 
neighbourhood of Verona. 

At \anterre, near Paris, a fossil fish was obtained, 
nearly resembling Cnryphena Chrysurus, Lacepede; an- 
other was found, by Faujas St. Fond, in the mountain 
on which the castle of Rochesaovre is hoilt, which has 
been ascertained to be Idus, pitma am radiis 13, ventre 
piano. Among these fossils are fish whose analogues 
live in the Indian Ocean, and in different seas of Africa, 
and of North and South America. M. Bozza, (he pro- 
prietor of an immense collection of fossil fish collected 
from Monte Bolca, observes, that he possessed tsany 
whose living analogues were not known, and that, among 
more than a hundred which are known, there were fouv 
which are peculiar to the sea of Otaheite ; Polynemus 
Plebeim, orEmoioftheOtaheiteans; Gobius Striatus, or 
Jaipoa ; Gobius Occellaris ; and Chaiodon TrxQsUgvs. 

The remains of the following fish have been ascer- 
tained to exist in a mineralised state in different parts 
of Italy, France, and Germany : — the pike, carp, percA, 
oel, sea-scorpion, mackarel, turbot, sword-fish, lod, 
scarug, cheiodon, batistes, gobius, Jistularia of Japan, 
and psgasus of Brazil. This list may be expected to 
be soon considerably extended, since some of the 
French naturalists, it is understood, s 
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making the necessary investigations for enabling Ui«m 
to distingiiish between'tbosu remains of this riass of 
animals which are teferrible to known and to uiikno\Tii 
genera. 

In the neighbourhood of Naples, in the Viuccntine, 
at Pappeuheim and Oeiiingen, near llie lake of Con- 
stance; at Aix in Provence, and in nomerous other 
places on the continent, the remains of fishes arc found 
either in limestone, or in a yellowish or fawn-coloured 
calcareous fissile stone. At Eisleben, and in Mansfeldt, 
in Upp<.>r Saxony, fishes are found in a black schist; 
and the metallic appearance which they derive from the 
pyrites, with which they are imbaed, renders them frc- 
ijuently very splendid and beautiful specimens. 

Fishes are frequently found in a mineralised state in 
ihis island : their fossil remains have been found in a 
variety of situations, suflicient to warrant the conjecture 
that they were among those animals which were of the 
earliest creation, and whose existence has not been 
since interrupted. 

It does not appear that any skeletons or any con- 
nected remains of fish have been found in the mountain 
limestone ; sufficient detached parts have, however, 
been diicovered to prove that fish existed in the waters 
by which this formation was deposited. The most in- 
teresting of Ihese are (ho fossil remains which seem to 
be referrible to the spinous radii of some species of 
Batistes; or of some other genus which was armed with 
dentated radii, accompanying, or being in the place of 
fins*. 

Another fossil which appears to have been obtained 
from this early formation, bears a considerable agree- 
ment with the sword of the Xipkias: the fossil alluded 

* I am iodebled for no interesting fouil of tbu kind to the Rev. Mr. 
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to is round and tapering, but has heea broken at Ae 
smaller end before either of these maxillary processes 
had tenninated. Two species of Xipkias have been 
described : in one, the elongated jans or beaks are 
of a fiattisb form ; in the other, to which the name 
Makaira is considered as most applicable, the lieaks 
form a long, round, tapering weapon : it is with this 
latter species alone that the fossil referred to shonld be 
compared. But although it was thought right to men- 
tion this fossil as probably belonging to tbe moantain 
limestone, it is by no means meant to contend for its 
claim to this locality, since it has not the decided evi- 
dence of an adherent matrix. 

The remains of fish are much more frequently found 
in the strata of the lias formation. They have been 
tigured by Mr. Nicholls, in his History of Leicestershire, 
Vol. Ill, but the figures are so very indistinct as not to 
allow a well-founded conjecture on the genera to which 
they belong. Tbe figure in the Rev. Mr. Townsend's 
work, although doubtlessly performed with every regard 
to fidelity, docs not convey any decisive information 
respecting tbe genus to which it may be referred. Two 
specimens are in the possession of the writer, con- 
tained in the lias in the neighbourhood of Lyme, 
which arc flat and of a trigonal form, about twelve 
inches in length and nine in width, and are remarkable 
for their square, highly polisbedj black and compara- 
tively large scales. One of the scales, detached and 
showing its root, is figured, Organic Remains, Vol. IIIi 
PI. XVIII, fig. 9. In another specimen, several o£ 
these scales are involved in a nodule of lias from the 
neighbourhood of Whitby, These fishes, from the si- 
tuation of their eyes not being discoverable, and from 
no traces of their fins appearing, afibrd no means of 
determining in what part of the icthyological system 
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a»y are *o be disposed*. Hero are also to be fonnd 
ihe armour, the spinous radii, ol'somc tish, having Huted 
sides, tennioatitig in a strong pointed extremity, and 
bearing sharply- pointed spines on Iheir posterior sides. 
A very fine specimen of one of these fossils is figured 
in Mr. Townsend's work, " TJie Character of Moses," 
PI. XI. These are by no means unfrequcnt iu this 
fonnation, and have, until lately, been considered as 
part of the jaw of an unknown animal. The li-ectt- 
like palate teeth of some species of fish arc also found 
in some of the strata of the lias. Numerous teeth, 
of a small size, are also found in these situations, 
Teiy much resembling those of the shark ; with others 
bearing the same form, but diA'cring iu tlieir surface, 
which, instead of being smooth, is rendered rough by 
numerous grooves and ridges disposed in radiating and 
sinuous directions. 

In the upper beds of the oolite, and particularly in 
the calcareous slate of Stonesiield, the remains of fish 
frequently occur. These are chiefly the hemispherical, 
or obtuse teeth, winch, when changed by mineralisation, 
and possessing a dark brown colour, with a consider- 
able polish, arc named Bufoniles, These are some- 
times found imbedded in the Stonesfield slate, in the 
regular order and rows in which they were placed in the 
jaws of the animal, but without any of tlie surrounding 
bone in which they had Iwen disposed. From this cir- 
cnmstonce, and from .such few vertebra:, and no skele- 
tons having been found in these beds, may it not he 
presumed that these remains belong to fishes of a car- 
tilaginous structure, the bones of which had been gra- 
dually removed, whilst imbedded? These fossil teeth, 

* It appeuf, that a paper by M. de la Becbc, ivbicli was read at a 
fne«linB of tlie Geological Society, June °e, 18^0, descriliM a roBsil fitti 
fr«fn Lyiii>-, wliich ap|>ean> to aerce v«y nearly willi those whicli are men- 

nied nbuve. It i- i<]inir<l, 1>v M. dc h Becl'e, Dupcilw" I'oliliiiii. 
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Svfimites, appear to he the round molar troth with 
which the jaws and palates of fish of the genera Anarr- 
hricas and Spar7ts are furnished. In PL I, jig. 11, 12, 
and 13, are represented teeth of other forms from the 
Stonesfield slate. 

In the different heds which occur between those of tlie 
oolite and of the chalk formation, detached fragmetits 
of fish are sometimes found ; and remains, still hearing 
the form of the fish, have been found in very good 
preservation in some of the Purheck beds. 

The chalk, in its several divisions, Irequently mani- 
fests that fish abounded in the waters by which it was 
deposited. These remains are chiefly the ditferent sul- 
cated palates, detached vertebrte, and irregular masses 
with the scales of fishes. But it is with great satisfac- 
tion the reader is informed, that Mr. Mantel!, of Lewes, 
in his forthcoming; work, will evince the zeal and ttssi- 
doity with which he has pursued his researches respect- 
ing these fossils in the chulk fonnation. 

That gentleman has kindly informed me, that be has 
been enabled to ascertain the presence of the fo\\oviiog-a 
fish in tiie chalk, near Lewes; and that plates 
several specimens are prepared for his work, 
r Squaltts comubictts. 

o \ mvHielus. 

3 J zygend. 

fS i gateiis. 

vOiorfoM, an unknown species of. 
Balistes, an unknown .'species ol'. 
Mureena Leweinensis. 
Annrrhicas lupus, molar teeth and jai 
iSalmo Lewesienm. 
Esox I.ewf.siensis. 
Arnica ? Lewesiensis. 
Xeus Lewesiensis. 
The remains of fishes are frequently found ia the 
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London clay, in various degrees of preservation : not 
only are the numerous tectli of cartilaginous fishes 
found here in their various figures — triangular, conical, 
single pointed, tricuspidatcd, tridentated, lanceolatcd, 
fiM., and from more than an inch in length to very small 
sizes — but others, belonging (o spinous fishes, varying 
considerably in their forms and sizes, are found still 
affixed in their bony sockets. The skeletons of some of 
these Ssbes still remain, but so fixed in their hardened 
matrix as to be very diflicultly separable. 

The teeth are mostly referriblc to different species of 
the genus Squalus ; and are spoken of, by former wri- 
ters, under the different appellations, Pkctronites, Ros- 
trago, &c. The bony tongue and palates of different 
species of the genus Raia, particularly of Rata pasti- 
nacea, are also found completely mineralised in ttiis 
formation. 

Ceti. — The fossil remains of whales are much scl> 
domer found than might be expected. Part of the long 
projecting and spirally-twisted tooth of the Narwhal, 
improperly termed Monodon monoceros, exists in a fos- 
sil state, and, from its adherent matrix, appears to 
hare been obtained from the London clay. A tooth, 
apparently of some species of this family, is imbedded 
in grey limestone from near £ath. 

Amphibia. — Fossil bones of the LEunantin (MavatusJ 
bave been dug op on the sides of the river Layon, to 
Ae south of the Loire, in a calcareous bed formed of 
fossil shells. They were accompanied by other bones, 
belonging to Phoca and Cetacea. Among these were 
fossil bones, detenninately belonging to a Manalus, but 
different from any known species. Some of these bones 
were the bones of a seal, twice and a half as large as 
those of the common seal, P. vitutina. 

No decided remains of tUe Trickecus rosmarus, or 
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W^rtiss, have been fonud ; though several fos&ile Iifin 
been supposed to belong to this animal. 



Saari *. — We have been taught by the instructive la- 
bours of Cuvier, to whom science is so much indebted, 
ooL only the external characters which distinguish the 
several subgenera and species of exifitiug crocodiles, 
butjilso those characters observable in the skeleton, by 
which the kind and degrees of accordance between the 
existing and fossil animals of this genus may be ascer- 
tained ; and which, also serve as points of comparison 
between the genus crocodile and tliose fossil sauri 
remains which demand to be placed under other 
nera. 

Crocodile.—X saurian reptile, characterised by coni- 
cal teeth disposed in a single row ; a broad tongue not 
extensible ; a tail flattened on its sides ; the hind feet 
palmated, or semipalmated; with scales, nearly square 
on the back, belly, and tail. Besides these more 
general and comprehensive characters, the following 
have also been found in every animal of the genus 
which has been yet examined, and may sometimes be 
traced in their fossil remains. The feet, ^vith five toes 
before and four behind ; only three of these on each foot 
afmed with nails; hence, two before and one behind 
are without nails. The nostrils form a long narrow 
canal, terminating in the gullet. The vertebrfe of the 
neck bear a species of false ribs, which, touching at 
their extremities, hinder the animal from turning its 
bead entirely on one side. The sternum, extended be- 
yond the ribs, gives rise also to a particular species of 
false ribs, which do not articulate with the vertobrse, 
but terminate in the aponeurotic expansion. 
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Vie gemis is divided into the follovviii"; siibgcucra : — 

1. Alligators. — The head oblong, its length beinjj 
to its width, at the articulation of the jaws, as 3 to 2; 
the length of the skull being more than a fourth of that 
of the whole head ; the muzzle wide ; the teeth unequal 
in size; and, at the least, nineteen, and sometimes 
twenty-two in number, below, on each side; and, at 
least, nineteen, and often twenty above. The first of 
the lower pierce, at a certain age, the upper jaw, and 
the fourth, which arc the longest, arc received into 
holes in the upper jaw, in which they arc hidden when 
Uic jaw is shut. The toes arc connected in only half 
their lengtli by a short membrane. The holes- in the 
skull, behind the eyes, in the species in which they ex- 
ist, fire very small. 

2. Crocodiles (generally so called). — The head ob- 
long, its length double its width ; the skull being less 
than a quarter of the length of tlie whole head. The 
teeth unequal, tii'teen on each side below, and nineteen 
above; the fourth tooth of the lower jaw, being the 
longest on each side, passes through a groove on each 
side of the upper jaw. The skull has two large oval 
holes behind the eyes. The hind feet are palmatod. 

3. Gavials.— The skull hardly a fifth of the length 
of the whole head ; the jaws narrow, elongated, nearly 
cylindrical, and a little enlarged at the end. The teeth 
nearly of a size, from hventy-five to twenty-seven on 
each side below, and twcnty-.seven or twenty-eight 
abdve ; the two first and the two fourth of the lower 
jaw pass through grooves on the outsides of the upper 
jaw. 

The student, it is presumed, will be aided in his en- 
quiries respecting the fossil remains of the Saurian 
animals in general, by reference to the following me- 
moranda of the most prominent peculiarities observable 
iti the skeleton of the crocodile, as instanced bv Cuvier 



in the Grocodile li losange; observing, tbaf the mt- 
turos and the number of tLe bunes of tbe bead are the 
same in every species, although their figures may be 
changed in consequence of tbe difference in the form of 
the head itself. 

The most anterior of tbe bones of the bead are the 
intermaxillary bones, which hold the fore-teeth. At the 
junction of these bones is the opening of the nostrils in 
their upper part, and in their lower part are the incisory 
boles. The maxillary bones are immediately behind 
these, each extending in a long apophysis which holds 
Uie last teeth, and is inserted between the jitgal bone 
and an unnamed bone situated in the sides of the palate. 
The anterior parts of the palate bones are received be- 
tween the maxillary bones ; and the posterior parts, 
having widened a little, are applied to the anterior part of 
tbe internal pterygoidaJ apophyses which here form the 
lower part of the nasal canal, and, becoming extended, 
form a wide horizontal and triangular plate, at the pos- 
terior border of which the nasal canal opens. The m- 
named bones on each side, already alluded to, join the 
lateral margins of this surface, and are united obliqudj' 
to the dental apophyses of the maxillary bone, leaTing 
in the roof of the mouth, on each side, a large oval 
opening, surrounded by tlie bone already mentioned^ 
which is considered by Cuvier as the external ptery- 
goidal apophysis, by the maxillary, the parietal bo»e*, 
imd the plates of the internal pterygoida) apophysis. 

The jugal boue joins, anteriorly, the posterior apo- 
physis of the maxillary bone, passes under (he orbit, 
and terminates behind in a point which forms the outer 
margin of the coodyloidal apophysis or prominence of 
IheslLoll. 

The space which is commonly filled by one or tw* 
frontal bones is, in this genus, occupied by/i'> distiael 
bones: a middle one, betttecu the cyee, xvhich ai 
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lates with the binder part of tiie nasal bones, and is 
notched at its sides by the orbits, and forwarder by two 
other bones, suppoKcd, by Geoffroy, to belong to the 
ethmoidal bone, and which fomi, by vertical apophyses, 
partof the orbital margin; the two other bones, decidedly 
parts of the Iruntal, yield apophyses which correspond 
to the post-orbital apophyses of the frontal bone, and, 
with that of the jogal bone, fill np the back part of tlie 
orbital frame, as in the ruminants. 

The lower jaw is formed by six bones. The dental, 
in which are the sockets of the teeth : these bones unite 
in front, and form the anterior angle of tlie jaw. The 
opercH^r, which covers all the inner surface of the jaw, 
excepting at the fore part, which is formed by the 
dental alone. The coronoidal and angular, the former 
the uppermost, receive in their fore part the end of the 
dental, leaving between them a laree oval opening. 
The nngalar bone turns upwards so as to till a space on 
the Uuicr surface of the jaw. Between this and the oper- 
cular bone is another oval, but smaller opening ; and, 
beneath that, a considerable vacuity, as the coronoidal 
does not turn over on to the inside : the anterior point 
of this vacancy is bordered by a small crescent-formed 
bone. The condyle is formed by one particular bone, 
named the articular bo7ie. The coronoidal has not, in 
the crocodile, any apophysis, as is the case in other 
reptiles. 

The teeth arc of the same number at all ages, and 
are never solid in the centre. They are pointed and 
enamelled ; their surface is striated longitudinally, and 
they have a cutting edge on the fore and back part. It 
appears that they are frequently shed, since they are 
never found much worn, in very old, or even in fossil ani- 
mals. The renewal of the teeth appears to be effected 
in this manner : the germ, at the bottom of the socket, 
gradually enlarging on the inside of the existing toolb. 



occasions in it a depressioQ, and then, penetrating and 
splitting; its substance, causes il to be shed. The 
first and tlie fourth teeth below, and the third above, 
are tfae longest and thickest; and then, in the croco- 
diles and the alligator^, the eleventh below, and the 
eighth and ninth above, are the next in size. lu the gavi- 
als, the rest after the fourth are nearly of the same size. 
The fourth tooth below, it is observed by Cuvier, may 
bear the name of the canine-tooth, as it answers to tiic 
suture of the intermaxillary and maxillary bones of the 
upper jaw. The five or six last teeth of each side are 
more obtuse and more compressed than the others, and 
tlie crown is distinguished from the tooth by an evident 
contraction; this, however, takes place only in the 
crocodiles and alligators; it is not observable in the 
gavials. 

The vertebra; arc sixty : seven corvicals, twelve dor- 
sals, live lumbar, two sacral, and thirty-four caudals. 
All the vertebra; have the anterior surfaces concave 
and t^e posterior convex, and both circular: and the 
annular part is joined to the body by a suture peculiar 
lo this genus and to the tortoise. 

The atlas is formed of six pieces, which are distinct, 
being united only by cartilage. The axis is formed of 
five pieces. The annular part is joined to the body of 
the vertebra; by suture ; and the odontoidal apophysis 
is united to the anterior surface by a cartilage. 

From the other ctrvical verfebree proceed those little 
false ribs or processes, which, by their pressure against 
each other, restrain the motion of the neck. The articu- 
lar apophyses, although disposed in a position oblique 
to the horizon, are parallel with the axis of the spine : 
the spinous apophyses are high, narrow, and slightly in- 
clined backwards ; and beneath is a small spinous pro- 
cess beat a little forwards. 

The first of the dorsal vertebrae has i(s spinoi 
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phyeis iticlined as in those of ihe cervical ; the inferior 
spiuous apophyses are continued only in the five or sis. 
lirst. The lour tirst have only one costal ./ace(/e on the 
body, and one on their transverse apophyses ; the six 
following have two on their transverse apophyses; and 
the two last have non«. 

The lumbar vertebrae differ from the (lorxalfi in not 
having any of these facellfs; and (he spinous apo- 
physes, as in the dorsal, arc straight, wide, and s(|uare. 

The (wo sacral vertebrae are dtstingaished by tlieir 
strong, prismatic, transverse apophyses, for the sop- 
port of the iliac bones. 

The vertebrie of the tail resemble those of the loins, 
except in their bodies becomina; more and more thin 
and compressed; their transverse apophyses diminish 
(o (he titXeenth or sixteenth, and then cease; their spi- 
nous apophyses become narrower and longer to the 
twenty-seCond or twenty-third, and then again diminish, 
and in the latter oiies disappear entirely. Each ver- 
tebra from the second has beneath, at its posterior 
edge, two facelles to carry a branched chevron-formed 
bone, like an inferior spinous apophysis. 

The ribs are twelve on each side, not reckoning the 
appendices of the cervical vertebrte. The two first 
and the last are not joined by a cartilage to the sternum. 
Under the belly are live pair of cartilages without ribs, 
which arc attached to the aponeurosis of the muscles, 
I the two last being tixed to the sides of the pubis. 

The scapula is very small for the size of the animal. 
I Its flat part forms a narrow isosceles triangle, and has 
no spine: its neck become?: cylindrical, then turns in- 
wards, becomes spread, and presents a long surface to 
the clavicle ; at the external part, forwards, is an apo- 
physis, which, with .1 corresponding apophysi.s of the 
£cle, forms the pit in which (he head of the hO' 
s is received. 
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The clAvicle i^frees rery closely in itiS form, bath in 
its bead and body, with the scapula; the edge of its 
flat part being united to the Ateraum. 

The hiimenis is curved in two directions ; the npper 
part is convex forwards, the inferior concave. 

The cubitus has no olecranon nor sygmoid snrfiEU^e; 
the upper extremity articulates with the external Con- 
dyle of the humerus by an oval pit, widest on the radial 
side; its body is rather compressed transversely, aad 
curved outwardly. Its lower end is the smaller, is 
compressed transversely, and is wider and descends a 
little lower on the radial side. 

The radius is nearly cylindrical, and thinner and 
shorter than the cubitus. Its upper extremity is oval» 
the lower oblong, thinner towards the cubituiir. 

There are but four carpal bones; a carpal and a 
cubital, the first of double the size of the o&er, and 
both contracted in the middle; a third, which laay 
be considered as a pisiform bone; and a fourth, lea^ 
ticularly formed, placed between the cubital carjMd 
bone and the metacarpal of the index and middle 
finger. 

The metacarpal bones have a general resemblance to 
those of quadrupeds. 

The thumb has two phalanges, the index, three, the 
middle and the next four, and the little finger tinree. 
These two last having no nail, tlie terminating phalanx 
is very small. 

The bone of the ilium is placed vertically : it is con- 
cave outwardly, and convex inwards. 

The ischium is nearly in the form of the clavicle. It 
is united to its fellow by a flat part in the foraa of an 
isosceles triangle ; its neck is thick, and its head is slill 
more so. It has two facettes; one rough, which joind* 
the ilium, and a smooth one which contributes to font 
the cotyloidal cavity. From the neck there passes for- 
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wards, and a little outwards, a flat apopbyais which 
9opports the pubis. 

The pubis is a flat bone forming an isosceles triangle, 
supported by a cylindrical pedicle, which articulates 
with the apophysis of the neck of the ischium. The 
bones, of the pubis do not touch, but are carried 
obliquely forwards and rather inwards, «uid axe sap- 
ported by the same aponeurosis which retains the false 
abdominal ribs. 

The femur is a little longer than the humerus, and is 
cnrv^ed in a contrary way. Its head is compressed in 
nearly a horizontal direction. Its only trochanter is a 
bluntish projection at about a quarter of its length from 
the top. Its lower extremity is widest in its trans- 
%ei8e direction, and divides behind into two distinct 
coiodyles. 

The tibia differs less than the cubitus does from the 
general form in quadrupeds. The fibula is thin and 
cylindrical; the head is very compressed; the lower 
- extremity rather triangular. 

The calcaneum does not differ from those of other 
quadrupeds, as do the other bones of the extremities. 
The astragalus is of a very different figure from (hat 
which |t in general possesses. It has four surfaces : an 
upper one, small and square, to receive the fibula; an 
inner one, oblique and elongated, for the tibia ; an ex- 
terna^ one, in the form of a cresc^it, which bears 
against the fibularian prominence of the calcaneum. 
All the lower part is occupied by an irregular tumid 
surface, the posterior part of which rests on the astra- 
t^alian apophysis of the calcaneum, and the remaisider 
supports the two first metatarsals. There arc three 
•t>ther bones which may be reckoned among the tarsal 
bones. 

The metatarsals are not particularly remarkable: 
they are larger and more equal than the metacarpal. 



The nuuiber of Ihc ptmliiugrs arc, bcginiiini; witli I 








great (oe, two, three, four, four; the lilllr toe had 
nail. 

It is necessary tu obser^'c, tliat the preceding uketcb 
is referrible to all the species of crocodiles; even the 
head of the Gaviat, the head which has so particular 
form, has the same bones as the others, but, to ren< 
them conformable to the great lengthening of the m\v, 
they exist in different proportions. 

Ca^ier notices a cnrious modification of the sphe- 
noidal plates which form a vault over the palate bones, 
making, instead of a scmicylindrical canal, a hollow 
of the size of a hen's egg, which communicates with 
the nasal canal only fty a middling-sized opening. He 
has not seen it in the little Gavial; and from having 
seen this part more kiflated in the old crocodiles from 
the Indies than in the young, he is not sure that it 
may not be, as in other sinus's, the res-iilt of age. 

l^'ossil Crocodiles nnd other Saurian Animals*. 
Ordkr. Hauri. 

Itivision I. — Agreeing with recent genera, but ap 
fically distinct. 
Genus 1. — Crocodilus. 

The two species of Huofleur and Havre I . 
The Crocodibis prisms of Soemmering ( Mvn^ 
Transactiom). 

* Having lieeii fHTourcd by llic Kcv. ^V. D. CnnyliFnre wilL a tyttr- 
matic arrHngenicnt of tlic: Mibjecli of Hiis sErlion, uid n cDnipenrtiou* 
•talcmeni of tbtjr reapcclJve dianiclers, I Imre intrDduccd this ralRabl* 
coniinumcRtion inia (lie rci( ; plgcinf, in notct, laeh colblrral matirr *■ 
appeared to be rcqiiired- 

t Tbe temaiui of nocodilea li«vp bccu foopd in llie neigh lioiirliniul uf 
Hinfleiir and HiTc r'Sperimii wliirli Uic crlrbrsled Ciirir r hai 
idined tli( ninnt iiiluoliiii; ci>ciini>l<lli<(". Thcsr bonei nic niited 
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Species found iti England: — One specimen was ob^ 
tained from the Payback 8tone (now in the possession 

been Ibund in i bed of ffreyisli bine calcareons mfri, i*hicby from tlie rab- 
■• q uo D t ccfowrcbei of M. de la Becfae, appcan to be the mbm with the 
falne clay occnrrinf; iaimediately beneath the green land in the WcaM of 
Kent, the Isle of Wight, &c. The under jaw it shown to be that of a 
crocodile by its sliape ; by the conical striated teeth, with cutting edger, 
lllaeed in dittfaict sockets, and with a cavity receiving the replacing 
tooth. Tlw sntnres also show tint the bones of tiie jaw are six in number 
on each side, nearly agreeing in their forms with those in the gavial; bat 
m tiMse jaws the branched part is longer than tlie anterior united part, and 
the angle made by the branches is not so open as in the gavials. The sepa- 
ration of the brandies extends more among the teetli, there being in these 
jaws aeven teeth in each branch ; whilst, in those of the gavial, there are 
hvt two or three ; and, at the same time, tlie whole number is less in the 
fbaiil than in the recent gavial, there being in the fossil but twenty-two on 
each side, whilst in the gavial there are twenty-five. Nor is the oval hole 
to be seen in 'the outer side of the branch* as in the lower jaw of the gavial. 
In these jaws tlie anterior end finishes in a point, instead of spreading out 
as in the ^vial. Tlie jaw, too, is less depressed and more cylindrical than 
in the gavial ; but, in one specimen, a greater approximation to the snout 
of the gavial, especially as to its flatness, was observable, from which the 
existence here of two fossil species was suspected. 

TUs supposition appears to have been confirmed by the examination of 
the accompanying vertebrae. The genus to which these belonged wu de- 
termined by the body and the angular part being joined by a suture, which 
occurs only in crocodiles and tortoises, whilst several other characters de- 
cidedly show that tliey belonged to two different and to two unknown 
apecies. 

In one specimen, containing the atlas and axis, a particular species was 
evinced by the tubercle of the axis appearing to be adapted for the articu- 
hition of two heads of a false rib, as in the succeeding cervicals ; whilst m 
the existing crocodile there is but one. Anotlier character, still more 
striking, i^ observable here, and in the succeeding vertebrae ; the posterior 
suHhce, which b convex in all known crocodiles, is here concave; the 
interior snrfhce of the succeeding vertebrse being of a convexity adapted 
to the posterior concavity of the axis. Tliis concavity, however, appiears 
(o diminish In some of the succeeding vertebrae, and, in some, the two sur- 
fkcti appear to have been similar, nearly flat. 

Tlie transverse apophysis arises by fonr ridges which form for it a pyra- 
>^idal base ; and in the place of a single inferior spinous apophysis, as in 
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of Mr. Jolmson of Bristol), aud another was found in 
Oxfordshire, at Gibraltar, on the CherweU, in combraflb 
(now in the Oxford Museum). 

These a^e clearly distinct from Ctivier's first species, 
bat nay perhaps agree with his second. Vertebrae, ap- 
parently of that species, are fonnd between the Kiin- 
mcridge clay and coral rag, near Weymonth. Croco- 
dilian vertebrae are also mentioned as existing in the 
Sussex chalk, and vertebrEe of the staae speciee witb 
those of Uonfleur are found in clay between the green 
sand and the iron sand of that county *. 
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knnwn crocodiles, two ridges exUt lierc, eacb tenninated b; n tubi 
Tlie bodiea of tbi* scriei of vertebi-^ are more conlracled 
than they are in liie known crocodiJes. 

Hut in liie same bed, and oilea niixed tiitb these, are fontid Mig vertebm 
of the olber unknown crocodile alluded to. TliesR vertebrx arc not con- 
tracted in (lie middle; iLcir tranaverae npopliyses are not formed by tb« 
onion of pr^ectiog ridges ; and die ciiief circumslanrc in wliicb tb^ diSet 
from the fuaail species already mentioned, and from tlie recent cracodiler 
i), that neither anterior nor poeterior surikce of liieir bodies a ctmyec,, bat 
bath of Uiem alightly coucatc. The suluies, and tlie di^poBilion of the 
apophyses, are, bI the i^anir time, audi as generically distinguish crv- 
codilee. 

* It was witli peEiiUarsatisbctian, tiiat, whilst this part of tlie work was 
in tlie -printer's handi, I was favoured hyTFilliam Rhodes, Esq., withaune 
filMil bones wlitcb liad been found in a pit dug in the London clay, -tl 
Ibe depth of eighteen feet fiam the aur&ce, in Harliney Fields. FlndilV 
these to be the remains of a crocodile, and being aware tint no aiieh re- 
mains bad hilberto been found in this formalion, I immediately repaired to 
the pit, Willi Ihe iLope of secaring the remaining parti of tbe skeletoB-i 
but too lale : all Ihe other fragments were irrecoverably lolt, except a few 
broken vertebrae. On perceiving Ihe sbelelon, whiob, I was infotned, 
was lying in a curved ponittoa, the workmen rushed on it with Iheir^iiclt- 
axes and sliovels, each striving to obtain a potlion nf the siippiosed 4B*ih 
ater, nntil its demolition van accoaipliahed. 

Tlie pieces which I obtaiDed were two *mall fiagnenht of the uppetr'ix' 
one of Ihe lower, jaw, with » series of Um *ertebra^, aud two atMCWC 
fragments of the leg. 

Forliwat«ly, Ihe Iwo pieces of the upptijaw, on beiuR ]ilai'i'(l logctbt 
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It is lincertam whether the remains from Wbitby 
(lias), described in the Pbilasophioal Transactionii, ave 
TeaUy erc^eodilian*. The ranaina described by Staiko- 
ley, in the Philosophical Transactions, and which wore 



gave the formation of the snout, from the ninth tooth to its anterior ter- 
niinationy and yielded a complete view of the grooves for the lateral ad- 
mission of ttie large fourth tooth on each side of the lower jaw. The 
teeth were broken off to the margin of their atveoK: but they thus 
4b«wcd, ki (heir trantvarse section, tlicir eotting itdg^, timr atriated 
surfaces, and their central cavity, beautifully en<;piia(«d with bright py- 
rites. The fragment of th^ lower jaw also was of its anterior termination, 
but of only half the length of the two fragments of the upper jaw, and 
contained fbnr teeth on the left and two en the right side. 
' The form of the two conjoined pieces of the upper jaw, gradually ta- 
pering anteriorly, but enlarging at the termination, with the lateral grooves 
for the fsurth taeth on each side of fhe lower jaw, proved decidedly that 
it was not tlie jaw of a gavial, or of the same speciet with the one whoee 
jaw was discovered at Honflenr. The characters possessed by the jaw are 
tfaoae of the recent species, Crocodile a miuettu «i(^. 

'She frag mc nta of the vertebrae, though slightly nratilated, fbmish nseAil 
and kiteresting information. UnlHce the vertebne of the two fossil speeies 
of Honflenr, as described by Cuvier, they have, IhrenglNMit the whole 
spuMi colmnn, the apterior surface concave, and the fM>sterior convex, 
ud so strongly so, as fully to equal, if net exceed, tliose ef the reeent 
species in this respect. 

I coold precore only twelve vertebras : ef these, two were eervie^ ; one, 
interior dorsal; seven, posterior dorsal and Imnbar; and two, probably 
anterior caudal ; but tiie marks for the articnMtien of the chevron-bone 
were net visible. They eerresponded so very neariy with Cbe vertebne-of 
the recent crocodile in every particular, as to reqmre no farther description 
Hhw that which is given by Gavier of these ; his figures would also e4|oally 
tatve.fe represent tiwm, for they difer only in having the eKlFenities of 
their spinous and transverse processes genera^ broken off. 

Of tlie imeertain fragments, one bears somewhat of the curved outline 
^4helMmeni99 but, ef the other, do opinion can be safely proposed. 

It4oes not appear, from what is at present known jrespeetiaf tins fossil 
•tknal, tint it speeidcaUy differs from the reottit erocodile. 

* ** The bones (Mr. Gonyt>eaie says) which I bave seen from WViilby^ 
^ce of tlie Ichthyoiourus and Pleaiosatifus ; I hme seen no other.*' 
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Nupposed by Ciivier, from the incorrectness of tbe 
plate, to belong to crocodile, ure decidedly remains ol 
PUsiosaurus ; nor have any crocodilian remainii been 
t'onud in tlic lias of the south-western countries. Tlie- 
crocodile said to have been tbuod in the Derbyshire 
mountain lime, is asserted to have been a distort 
Orthocerulile. 

Genus II. — iloaitor. 

Some species of this genus are found in Thid 
ringia*. 
Division II. — Enalio saurtf, compriiiiag genera dli 
lering from the recent, and titled to live entire^ 
in the sea. 

* la (lie ciiproui anil bituminoua schiils uf several parupfTbiitingtaaK 
fuuud minieruu! impressiotis of lisliei, aiut of allicr nnioiBlE HliicU bid been 
tuppMed la be Uie repiaina of cracadilet ami of tonie iperie* of *pei- 
TtaiB ifiltiil, nliicli at Manifeldl, Eidrben, and ItiiieaBu, is so oelebnued Ibr 
tbe tMOiilifiilly pyiitical Impreuiam, teaui upon a red aaiidilvne, nbicb, bi 
uaiay ptrbi, conlains coal, and has over It beda of iimeiloDe conlkuiiag be- 
lemaites, lerebtatrila, entreclit, and llie icuiaiiui of oilier animilii of ifei|^ 
cwjy ereatiun, and ormarine origin. J 

The rciiuius jtf fiibes, tliiis laund, bave been coniidered a) bclongliqc lH 
freah-Aaler fiih ; and Ciivier observes, Uiat ilic oliiprtattoiu made by bmj 
TctpeclJng the supposed crocadiUab reiitaiiia uf Ihia irliist, jmutierratB 
ronfiroi Ibis opinion, lie bating ascertained tlieni (n belong to lome of the 
Dumeruiu species of animals, compriaed b; Liansua under tbe Imm of 
Liuerta nonixur; and of Tvpaambis, by Danilin : animals wlilcb freqnMit 
inarsUca and the elialloH beds of rivers. Thiu, aa our jiistir cclvbratH 
leocbei iiulruclB us, we have licrp.lreali proofs offtosb- water aninmlabaiai 
covered by ininienae luaases of the moat ancitnl marine productiou, flM 
■liowiag lliul the aea has repeatedly covered our conrinenti. 

Ttie foisil remains wliicb have been lima given to their proper atdnnlt, 
o'e — lat, the aiipposed CmcBdibi of Spence : til, Ihc supposed Cntfti k 
ofLinli; 3d, lite Sapv"" of Swedenbourg ) 41b, a ikcleton 
Mweum of Berhii, Tlie suppoaed skeleton of a crocodile in the CbI 
of DreHleu is luppoacd alio tn hclong In the Maniton. 
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lcht/i>/osaurtts*.~-k marine, oviparous animal; closely 
agreeing in the whole osteolo^ of the head and sternum 
with the saurian tribe, except that the bones are usually, 
as in fish, united by squamous sutures; and approx- 
imating to fish in some parts of tbe structure of its ver- 
tebral column, and, in others, being siii generis. The 
four extremities are deeidediy «(i generis, and may be, 
in some respects, considered as forming a link between 
feet and fins : these are called paddles. 

The following are the most essential particulars re- 
specting its structure:— Dentition. The teeth are not 
lodged in separate alveoli, as in mammalia and croco- 
diles, nor do they adhere l)y a bony union to the inner 
side of the maxilla, as in other satirians, but lie loosely, 
retained only by the fibrous substance of the gum in a 
continuous furrow formed alon^ the maxilla;; this fur- 
row being only slightly contracted between the teeth. 
The secondary teeth, which replace the first set, are 
not formed in separate alveoli in the maxilla, but close 

* NaluralisI) are under great obligntiona 10 Sir Edward Home mid Pro- 
ftmr Bucklanil Car tlieir Ioiir caalhiiiEil iterieverancv in tlie iDveiligBlion* 
re>|ieFtiiig the aature of Ihii fossil aiiimal. 

At Ike desire of Mr. CoD^beate 1 Hate, tliat, in diawias up the 
Killg wing notice, which inclndea an outline of Uie progicsg made ia dave- 
lofiiDK the sicnrturc nnd relaiioDB of this animal since bis conunuDication to 
the Geological Society, he wishes to acknowledge his obligationi to the 
•tine friend lo wliom he liu allnded in the poblished memoir, Hk inclined to 
refer ibe IchHiijoiaHnu vulher to (lie lacertian diiision of the Sauri tiisato 
the cnicodiliaD type. II has been hu own endeaToiir to expose, as fairly w 
poMible, lis relations willi both. 

The account above given of its dentition is now cuTiQrmeil by a suite at 
(^ameipecimens of teetli, hath in, and detached from, the jaw, canlain- 
tu every stage of the proccaa. It will at once he seen, Iliat it diffen 
•Mtttt etaentialiy from tli«t of the Monitor, ht. in whose teeih a large bony 
Secretion, supplying the place of the root, unites them to the niaiilla, with 
h this oueoua man is otganically incorporated ; the new teeth, formed 
X alveoli, picree laiernlly. r>r Irantversely, across this oueous mnsi. 
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OQ the iaaer side of ilie routs of the first, which are 
deeply excavated to receive them; thus they penetrate 
into aud grow up within the interior of tlie old teeth, 
which they finally push or rather lift out. All the ap- 
pearaqces in these stages of grouth are absolutely COD7 
I'onoable to those exhibited iu the teeth of the crocodile, 
excepting that, in tiie ctocodiJe, the old tootb, from thf 
size of Uie conical alveolus coutaini:ig it, does not ad- 
mit of being pushed out without being previously split. 
But after tliese stages a difl'erence takes place, for, irt 
the crocodile, the teeth always remain hollow, a. reiy 
trequent and reiteiated succession of new teeth tatinf 
place ; whereas, in the Icklkyosaurus, as in Moniion 
and other Lacerta, their succeiision being less frequeti^ 
the hoUow becomes tilled in age by the ossiScation of thf 
pulpy matter. This is the only point in which the 
titiou of these animals agrees. The bones of tlie loW4 
jaw nearly resemble those uf the crocodile, excepting 
that the temporal mascle, rather Ma^a the masseter, %'Sf 
pears to have been employed in raising it, whereas In 
most species of crocodile the former muscle is a 
merie rudiment: hence the coronoid process is more de- 
veloped, and the great oval hole, so characteristic of 
the crocodile's lower jaw, and probably serving for at- 
tachment to the massetcr, is reduced to a long deep 
^inns. In these respects the Ichthyosaurus resemblies 
the Monitor and other lacertians, but differs in the ge- 
neral contour of all this part and of its constituent 
bones, especially in the almost entire concealment of 
the articular bone within it, which, in these, foims oil 

Id Kie Jchthyonnimi thei e » no iimilBi' osseous miion, but the buG of ft* 
iDotli, wliicli liea ijiiite fVeely in fu pj-..i;c, U a siniprc proJongsKon of lhe«3- 
uical bod; dI' Ibe toolh, etactlj ni in Ihe nrorodile. 1'fae dentition is a point 
■u imporlant, that it baa brcu iteceuary to dweil upon it rtioie at len^tb, — 
The illQitntion of Iheie puinu will (iirm the subject of u * "*" ~ 

to be laid before ilie Gculogical SoriEiy. 



die external luid posterior part ; the Ickthymaurus sfgrees 
hi these points with the crocodile. 

In the head the position of the nostn)s is peculiar, 
being behind the snout, and close in front of the orbits ; 
Bftl the posterior opening of the nasal canal into ttie 
throat is placed far back, behind the internal pterygoid 
processes, which, as in the crocodile, lorm a continu- 
ons plate beneath it ; cousequently the whole structure 
of the roof of tlie moufh assumes an arrangement com- 
pletely agreeing wilh the crocodile, and entirely distinct 
from that of the other laccrtians. The bones surround- 
ing the orbit are not very distinctive, hut agree rather 
wilh the crocodile than witli other lacertae; the scle- 
rotica, however, resembles that of the latter class, by 
its division into scales. 

The cavities behind the orbils, compared in the Geo- 
logical Trans^ictions to those similarly placed in the 
Crocodile, bear. In their extent, a greater analogy to 
the temporal fossie of other lacerta;, since the temporal 
mtiscle which is attached near their edges, being in both 
the Ichthyosaurus and laccrtians the principal mover 
of tlie lower jaw, requires greater space, whereas, in 
the crocodile, it is scarcely called into play, except in 
the gavial, where these fossEC necessarily have their di- 
tnensions much enlarged. These post-orbital fosste of 
tiie crocodiles, however, may be considered as the true 
analogues of the temporal fossae in the other lacertaj, 
serving the same purposes and surrounded by the same 
bones, so that the difference in this respect is not ma- 
terial; it arises only from the greater employment of ths 
temporal muscle, and cannot be compared with the 
differences, in the same respect, between diOerent spe- 
cies of the crocodile, for instance between the Caiman 
CI paupiires osaeuses and the Gavial. 

The most striking difference, perhaps, in the whole 
«jsteol6gy of the head of crocodiles, and ottier lacertas. 
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is in liie posterior parts of the Iiead ; the position aod 
mode of connection of that division of the temporal 
bone which articulates with the lower jaw, and the place 
of the meatus aiiditorius. In these respects, the lek- 
thyosaunts approaches nearly to the crocodile, and re* 
cedes entirely from the other lacertce. 

The vertebrae agjee with neither class of Saimans, 
but, by their deeply hollowed and double concave form, 
approximate to those of fishes, closely resembling those 
of the shark in their proportions : in order further to 
facilitate motion in every direction, the annular part ba& 
a distinct articulation with the body; a provision pecu- 
liar to this animal. 

The bumero-stenial parts consist like those of : 
lacertae generally, and of most oviparous animals, ex-" 
cept fishes, of the furculd or clavicular arch *, the 
scapulie, two bones representing the cDvacoid pro- 
cesses, and humeri. These last support the paddle, 
consisting; of many Aeries of small polygonal boDCS, * 
very greatly surpassing, in number, the phalanges of 
quadrupeds, or even the analogous bones in the fins of 
fish. 

Species I. /. communis. — The apex of the teeth forms 
a cone less acutely pointed than in the follow- 
ing species. The head, figured in the Philo- 
sophical Transactions for 1819, PI. Ill, 
longs to it. 
Sp. II. /. tenuiroslris — The apex of the teelb 1 
more elongated and more acute. The hee 
figured in the Philosophical Transactions I 
1820, PL XV, belongs to it. 
Sp. Ill, /. plalyodon. — The teeth are more flat and' 
smooth than in the former species. It i 
yet figured. 
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All these species^ in which the teeth form the most 
obTious distingaishiug mark^ are found in the lias ; one 
otiber species, at leasts is found in the Kimmeridge clay, 
and is sufficiently characterised by the contour of the 
cervical vertebree, but the difference would not admit of 
description in an elementary work. The remains of 
the Ichthyosaurus are also found in the calcareous grit 
under the coral rag, and in clay above the iron sand ; 
so that it may be considered as common to all the 
beds between the red marl and green sand, or perhaps 
chalk. 

Plesiosaurvs* . — Mr. Conybeare observes, he has 
nothing to add here to the generic description given in 
the. paper in the Geological Transactions, except that 
the dentition appears to have been as in crocodiles, and 
the teeth to be placed in alveoli f. 

* vX«(i«c, approximate to, and Z«u^*c, a lizard. 

t To render tbe present accoant more perfect, it has been thouglit pro- 
per to iBtrodnce, from the paper of Messrs. de la Beche and Conybeare, 
the fi>llowiog abridged account of their observations : — 

The newly-discovered animal adds another to that family, which, ap- 
proacfaiog closely to the lizard family, and especially to the genus CrocodiUf 
diffsrs from it in many important characters, especially in the stmcture of 
their paddles, which possess an intermediate structure between tlie feet 
of qomdrnpeds and tlie fins of fbhes, and approaches, in many respects, 
most nearly to the paddies of turtles. 

This animal appears to be intermediate between the Crocodile and Ich- 
thffOMwnu; but whilst the Ickthyonninu recedes from the forms of the 
lizard family, and approaches those of fishes, the new animal approxunates, 
iQ these respects, more nearly to the Crocodile : they therefore describe 
J^lefftosoimu as a marine animal, intermediate in its structure between the 
T^Uhyosaurus and Crocodile, 

Tbe teeth have not been decidedly ascertained : a peculiar tooth, how- 
ever, not belonging to any species of IckthyosauruSy yet evidently of the 
::^rocodiUan t3^e, occurs in the lias, and may, with great probability, be 
r«fiNT«d to this animal. 

I am happy in having been fiivoured by Mr. Conybeare, since the pob- 



H"i^«w>s I. PI. priscus. — The cervical vertebrae in this 

'^-i'- species are the thickest in (he series. All the 

bones of diis genus, figured in the Geologicid 

Transactions, belosg to this species. It ae- 

3 in lias. 
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nntion of hi) piper, with tlie fullawiog acconni of tbe bead of tb)r^|>1 
imt, wliicli \ini been lately fniinJ :—  

" or tlie Lead of tliis animal ouly a single apecimen approacliing to con- 
pUteaen lias yet occarred. It wna itii'COTcred by Mr. Tlicinias Clarke, to 
tile liai of Street, Dear Glailonbury : Dnforliiiiately, il la nmch enuhed, 
but il yet Boffirient]; perfect Ici eiliibit its most essenlia! oileolegicBl iAk- 



" Theie oharMlera «iien viewed collGclively, preMnt, at might ln*e 
bnn expected, au aaaeniblage mi gentrU; taken sepnrately, Uieyexliifatl 
pwUal approximalioni to Ibe icAlAynjauruj, tlie Crocodile, and llie Cactr- 
fiaa family (more siriclly so called, as cansidered Gxeliisifely of lite croco- 
ditlan brnocb), nor is there nny Etructnre wbicb may nut be paralleled tram 
one of tlieie tliree types: on tbe wbole, ve sbonld be inclined to prn- 
nODDce (tbongh not withont heaitiliou) tbe approxitiiBlioni to Um latter 
data to be moat close and iiDporlanI, 

" lu genenl contonr, the cliancter of ita tetaporal fosue, and tlie po- 
«ition of its ossa qundreta, roemblc tlie Laceila, Iguana, &e. ; bin the 
iOiall size of tbe tiottrila, the ronfarmation of tlic palatal and pterygofdil 
pim of tlie roof of tlw moatii (a> fur ai the specimen cnablea na lojndgl 
of tfaem), and the dentitfon, reatove il from this type. 

■< It agrees with the fcAeAysMum* in tlie position and small eize of the 
noi[ri)<, and in tlie structure of tbe palatal and pterygoidal parlK (ia wlMi 
both animala approximate to the crocodilian type) ; hut it diSera in tbe 
fUmpantiTe Shortneu of lis snout, which gives an entirely dissimilar cbi- 
racter lu its nbole rontour, in canying iti teetb in distinct alvenU tooted 
of a contiitDaas tnrrow, and in all these paints wbioli we have meDti«Mdi 
u pecnliai'ly resenibling the proper laoertiaD (rtbe. 

" Tbe only circnmataneeB of peculiar analogy with ihe crocodUei, wa ibe 
dentition (hi before aisled) in distinct alveoti, and tbe dialribBtioB of ihe 
HdIm In tlie ntaxiUny bones gi^ng paiua^ to tbe brnnehea of llienMJuUw7 
nnve. We bavc already itienlinied tlie Bnaiegiea nbicli are r-tnanum l« 
Itself and tbe JeftiAjoMiiruj. 

" Like Ihe tckthyataurua, then, this animal seems, in a cerlain degr«e, to 
hBfe Nended the diaraeten of Aie lacertian branch of Sa^aijmt (f(0 — 
periy so called) with those of tlie crocodile, and to have been, in the sam^ 
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Species II. PI. recf ndur r— Thft cervical vertebree in 
this species are the tliinnest iu the series, and 
scarcely ttiicker ia their proportions than those 
of tbe ifJttkyoaaunts ; while the dorsals are 

ntmner, (GatinEnislied from all Kcmt SaurianM \»y an iuferior ilev«li}))eiDeDl 
ttf Hie oll^cloijr orgnni.'' 

TliB vertebrre agree inoreneatlj witli (lie crotoJile ifaan witli tht /cAIHy. 
«wnin»,- tlirii -uiiular part b attadii-'d li> ttie hudy bjr inlnrea, and tli«r« 
arelransiene processes llironglioiil lliegreatei' partof tLe dorral nrlEbrs, 
wUrL, tngetlitr witii Ihe wliole of the ajiniilar part, very nearijr resemble 
Am correspoiidini; firau in the crocodilian type. They diiTer from tljem, 

I. In place uf being coufave at one evlKmity and convex at the oHiei'. 
tfms aHlciibiting by a specivs of balJ and sockel-joiat, (hey are iliglitly can- 
cave si bolh cxtrrinities of their body, but again ellghlly swelling in a coo- 
trailed carTC near tbe middle oflhe circalar area. TD tl]esefeatnres,hoW' 
ttn, Mr. Conybeure obarrTej>, (Ley agree wilb one tpeciea, at lesat, of tlioie 
ftnnd in a fowil itale in Engtaod. t'rance, and Germany, and all ilie fbislt 
•peciei appear to have thin jitniclure in (he posterior part of the column. 

t. 'Hity differ frotii both llie fouil and recent crocodiles in mnch nar- 
■r prDportioDs ; tlioiigb far less so than do tliose of tbe JchtkyoaiMrvit. 



3. The number of cervical and dareal verlebrtp in tliia animal 



appears 



tMfbrty-tix; a number almost doable (hat 
uid greater than even titat of tlie /ckthfon 
pOMeSs above forly-ona. 

4. They farther differ from bodi recent and fossil crocodiles, in having 
Ae riba through Ihe greater part of tbe durral seiin articulated only to tli» 
end of (lie {ransterse processes; atleaal, (vrimty-pigfat appear lo be thus 
drcumstanced, whereas tliii takes place in tbe ill ree last of Hie crotrodile 
only; in the ti the r saurian animals, however, all theriba arc tlini borne. 

Calooel Birrh*> specimen exhibin a aeries of sixty-three vertebne, but 
Mieral appear to be missing, and it compriaea only the first twelve of 
tbe tail ; there are as yet no means of snrmiiing even the number of 
CMdal verlebrse. M, de la Beclie lias a continnoiia chnin of eighteen mid- 
dle dorail ; and, in Ihe late Mr. CaleatCs collection, there is another contl- 
ODOns seriea of nine, the cigbtll of wbicfa carries Ihe last short rib ; tliis 
tpeciinen seems fortunately to have succeeded almost immediately lo the 
fbrmer. The cervical and first dorsal vertebne appear to have possessed 
aimitar forma. Tbey have no transverse proceiica ; tlie line of suture witli 
Ihe annnlar part is angidar, and Ibey have on either aide of tbe body a 
double notch, into which appeari to iiave been iuseried, by a donble stem, 
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of the same proparliniis as llie former spe<»eB. 
Tfac annular pari of I lie vertebra; is also per- 
manently distinct from their body, articujadn^f 
in a reftular socket, as in the Ichthyosaurus ; 

 lobecculnr procecs GorrcBpuodiag lo the inlcrior lubeicle iu tlie cervical 
II dorsal vertebnc of crncoililes, aud, like it, besriug tlie folic 
ribi whidi pcolected tbe neck and tlie lint tnis ribi. 

Xbe po-'itiim of this doable iiolcb ia ucar Ibe butlom of ibe »ide in Ihe 
firtt vertebra, and gradually aiceuils till il almost rises lo and mas iulo tbe 
angular suture iu the tnelflh. in tbe caurHC of tlie succeeding four -ret- 
UbriE, ibB opper of the two notcbes rnns into and eiLends llie inargin of 
; and, in tlie next ^llie cigbteenib), the lower notcb Iie- 
a distinct tuberde ; tbus two arLicnIaiing eurfuceK are allbrdeil, one 
on the 1 nherule, and a second nn ibe cavity formed by the piatongatioo 
of (he lip of the <uture,ofivbidi the farmer must receive Ibe bead, and the 
latter tbe tubercle of the anteiior ribs. A eimilar ilrocture exists m Ibe 
cervical and anl^rior dorsal vertebra of tbe lchthyoiaiiru» ; and it eoi- 
rripondi alsu in some degrci^, at least, in the otfice of tlicie inrts, nllti 
Uie first dorsal veitebra of tbe crocodile, in nliich tlie transverse proceli i> 
notyet tiill; dereloped, and rEmaina only a tubercle. At lengtli Uielaww 
tubercle also disappears, and is swallowed op in a etill tonger proloDgatloB 
of tbe margin of tbe animlar siilure ; at tbe same lime, Ibe stems by wlucb 
the annular part was altacbed lo tbe body expand tlieir boies laterdllj, w 
al 10 form incipient transverse processes. All llie vertebrs, from the Gnt 
dcTelopement of the iranavenie proceises (twenly^even in number), carry 
tbe Kbs OD a Emgic articulating suiface at tbe end of that process, like tbt 
three last dorsals in tiie crocodilo, and the whole series in most other 
•aurians. The pointing upwards of Ibe transverse processes in the midto 
of tbe aeries seems intended to give a wider sweep to tbe riba flankiug tb« 
thorax lod the abdomen. '- 

Hie lumbar and caudal verlebrsn appear lo differ iu form from one aao- 
lliir only iu a less inltecliou of the lower margin, for Ibe purpose shortly 
to be mentioned, they are, however, very distinct from all the other* - 
tbey have no-n-eulat Intnsverse processes, but,' instead of theui, two sepa- 
rate bones flatteiiEi] at the. extremities, and ai'ticiilatcd into a auckel near 
the upper part of the sides of the bodies of tlie vertebne ; Iheir poai- 
tiuD  exactly horizontal. Tlie IckthjiinaurHS appears 10 liavc had similar 
bones. The lotier margin of these vcnebru; on the posterior extremity is 
iuSected so as to form two regular indentations, exactly as in the croco- 
dtle, for the receptiou of the chevron-shaped bone beaealh the tail 
middle dnriali are cqniiderably larger than Ibnie of the rxtremiiiN 
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and not anehylosing in tbe adult animal* as in 
PL priscus : yet the general analogy of the 
bones^ as far as hitherto ascertained* seems to 
warrant their being regarded as a distinct spe- 
cies. It has not yet been described. 

coUumi. There have been, as yet, do means of even sarmising the imiiH 
ber of candal vertebrae. 

It appears, then, that the vertebral colomn of the Ple$%Mawnu recedea 
fiwm that of the Ichtkyoiawus in all the points in which the latter ap- 
proadies to the fishy structure; that the intervertebral substance most 
have been disposed much as in the Ceiacea, and that on this account, as 
wall ai because the annular parts were fiimly attached to the bodies, and, 
thereibre, by the locking into one another of their articulating processef, 
■rast have given a considerable degree of stability to the column, it must 
have possessed, in a much less perfect manner, the flexibility which iacili- 
tatM the peculiar motion of the Ichthyosaurus and of fishes. But this was 
flMcb less necessary to these animals, inasmuch as the structure of their 
astremities rendered tliem much more powerful instruments of progression. 

Mr. Conybearc states, that he has never seen the bone which he had 
called, in the Ichthifosaurus, the furcula. or sternal arch, which he thinks 
it la most probable, firom the form of tlie scapula, must have existed in this 
anioBal also. 

Tbe bones of the anterior extremity, the flat clavicles siraihir to thoia 
€f the IMhyosmiruSf the scapula and humerus, were found, though looie 
and detached. Two bones were also fuund to which were assigned the 
office of radiua and ulna, their articulating surfaces agreeing at one end 
with those of the humerus, and, at the other, with those of the paddle. 

The three first paddle or carpal bones have a general resembtance to 
the phahuH^es of reptiles, but are more flattened. The series of sondl 
bones forming the paddle was vei-y numerous, approaching, in this respect^ 
to the stnictnre of the analogous part in the JdtikyastairuSf with a setiea 
of round bones like those which form tlie external bones of the Ichtl^o* 
saorian paddle. 

Tlins, therefore, Mr. Conybeare observes, a general similiarity of organiM- 
tioB between tliis important member in the Pksiasuurus and JcAi^afoarnt 
appeals to be established ; whilst, on the other hand, a comparison with 
tiie paddles of the sea-turtle will exhibit such fresh analogies as to indicate 
tiiat, in respect of the various forms of the anUnal extremities, the PMa- 
09Mru$ holds, as it were, a middle place between it and the Ichikyc9mni$, 
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Its geological habitat is the Kimmeridge 
clay near Weymouth, and in the Headington 
qaarries near Oxford. 

Megalasaurus * . * 

An animal, apparently approaching the Monitor in 
its mode of dentition, 8cc., not yet described. It is 
found in the calcareous slate of Stonesfield, subordinate 
to the upper part of the lower or great oolitic series^ in^- 
cluding the forest marble, &c. Drawings have been made 
of the most essential parts of the animal, now in the Mu- 
seum at Oxford; and it is hoped a description may 
shortly be given to the public. The animal must, in 
some instances, have attained the length of forty feet, 
and stood eight feet high. 

« 

Moh€isaurus. — The saurus of the Meuse, the Maes- 
tricht animal of Cuvier. 
As Cuvier has not yet given it a name, this name 
is suggested by Mr. Conybeare until he has 
done so. 

Species I. Described by Cuvier. 

TI. Lacerta gigantea of Soemcring. 

This animal is considered, by Cuvier and A. Camper, 
as sui generis ; its head placing it irrevocably between 
the Monitors and the Iguanas. But, as is observed by 
Cuvier, how enonnous is its size compared with all 
known Iguanas and Monitors. None of these have a 
head longer than five inches ; and that of this fossil ani- 
mal approaches to four feet. 

Its mode of dentition distinguishes it from the croco- 
dile. Its teeth have a central hollow, only whilst grow— 
jug ; this at length fills up, and tiiey generally becom< 

» fAM^h^e, fwat, and l«v|«f, a licand. 
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entirely solid, being fixed to the jaw by means of an oe- 
seoiis and fibrous body, which, although they are inti- 
mately united with it, is very different from the proper 
substance of the teeth. The replacing tooth grows tn 
its particular alveolus, which is formed at the same time ; 
and, at length, it pierces the osseous body bearing the 
former tooth, at its side or across its substance; and, 
as it grows, it detaches this body by interrupting its or- 
ganic connection with the jaw, and occasions it to fall, 
Kke the bom of the stag, by a species of necrosis, the 
old tooth falling with it : the new toolh, wilh its os^ieous 
body, improperly called its bony root, takes the place 
the old (ooth has left. 

In the lower jaw are fourteen teeth, nearly regular in 
size, and about ten or twelve foramina, or rather holes, 
for the passage of vessels, &c. The eoronoid apophy- 
sis is raised, obtuse, and wide in its anterior margin, 
as in the Monitors. In these, and other points, the 
jaws agree more with that of the Monitor than with any 
other saurian. But the palate bones, unlike those of 
the Monitor, were fonnd to be armed with teelh, a cha- 
racter belonging to the Iguanas. These palatine teeth, 
eight in number, and necessarily small, appear to have 
grown, and to have been fixed, shed, and renewed, 
like those in the jaw itself. 

All the teeth are pyramidal, a little bowed ; their outer 
surface is flat, and distinguished by two sharp ridges 
from the inner surface, which is round, or rather semi- 
conical. 

The vertebrae, like those of the greater part of tfae 
saurians and ophidians, have their bodies concave for- 
wards, and convex backwards. From the form of 
those, and particularly from the great size of the chev- 
ron bone, it appears that the tail was, like that of the 
crocodile, long and flattened on its sides, and that it 
acted uidflways. A distinguishing character in this ani- 
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mal is, Ibat the chevroD-boues are not articulated with, 
but are uoited to, aitd ibrm one body with the vertebra. 
The number of the vertebrie appears to be one hundred 
and twenty-eight. The length of the tail appears to 
have been ten feet; of the truuk, iiinc feet five inches; 
which, ivith three feet nine inches for the length of jaw, 
makes the whole length of the animal about twenty'three 
feet. The indefatigable Cuvier delermiues, from his re- 
searches, that this animal was of an intermediate genus 
between the tribe of saariaos with an extensible forked 
tongue, like the Monitors and ordinary Lizards, and 
those with a short tongue and a palate armed with teeth, 
as in the Iguanas, Anolis, 8lc. Without doubt, he says, 
it will appear strange to some naturalists to see an ani- 
mal surpassing so much, in its dimensions, the genera 
to which it approaches the nearest in the natural order, 
and to find its remuius with marine productions, since 
no saurian is now known to live in salt water ; but these 
•ingularities, he observes, arc of very little considera- 
tion in comparison with so many others which offer 
themselves to our observation amon^ the numerous mo- 
numents of the natural history of the ancient world. 

The only fossil remains by which the presence of any 
saurian reptile couM be determined in the Montmartre 
qnarries, was a frontal bone of a crocodile of a small 
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Torloise. — The carapace, or buckler, of these 
mals, is formed by the eight pair of ribs and the atuii 
portions of the niuc dorsal vertebrae, which spread so as 
to unite, by suture, into one piece. The plastron, or 
breast-plate, is a second buckler formed by the ster- 
num, which in tortoises is composed, according to M. 
Geoffrey, of nine bones, commencing at nine points of 



^^^ ossification, but not always meeting so as to fortq ^^ 

^^^L continuous surface. ^^H 
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The sea-tortoise (Chelone, BruiigDiart), which agrees 
with the soft tortoise fTrionyx, Geoffroy), as respects 
its breast-plate, resembles the common tortoise in an- 
other point; the whole circumference of the carapace 
is girt with bony pieces uaited to each other and to the 
ribs. These encircling pieces, which M, Geoffroy com- 
pares to the cartilaginous parts of ribs, are wanting in 
the soft tortoises, or, at least, always remain cartila- 
ginous or membranous, so that tlie middle part only of 
the carapace is supported by a bony disk. 

To distinguish the genus to which any of these co- 
verings may belong, as Cuvier teaches, it is only ncces- 
sary to combine, with the foregoing characters, such 
as are yielded by tbeir forms. These are, in the land- 
tortoise, always oval and pointed forwards ; in the sea- 
tortoise, elliptical and tumid ; in the land-tortoise, ellip- 
tical ; and more or less depressed in the fresh-water 
tortoise ; with a rough and shagreened surface in the 
soft tortoises ; and raised indifferent projections in the 
chtlydes and the serpentine. 

The feet also furnish distinguishing characters of the 
subgenera of these animals : thus, they are very long, 
with very unequal toes in the sea-tortoise ; the toes are 
exceedingly short in the laud-tortoise ; moderately long, 
and rather equal, in the fresh-water tortoise and the 
ehelydes; and, in the soft tortoises, it is to be observed, 
that three only of the toes bear talons; but the bones 
of the toes, in a fossil state, having lost their connect- 
ing medium, can only be judged of from their forms. 

The head of the ehelydes is known by its flatness, 
and by its transverse jaws; that of the sea-tortoise, by 
the temporal region being covered by a bony vault; 
and that of the soft tortoises, by the long and bowed 
fringe. 

The ossification of the intervals between the ribs is 
performed slowly, and. proceeding from Ihe middle pari 
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towards the edge, it is termiaated generally I 
that of the ribs themselves. 

The fo9sit remains of these animals are, with difr 
cnlty, referrible to even the several ^eoera into which 
they are divided. 

It is only, of course, the hard parts of the animal 
which arc preserved by petrifaction; hence the bones 
of the toes, lotting their connecting mediam, become 
detached, and it will only he by their forms thtU 
any conjecture can he made whether they were dis- 
tract, clubbed, or webbed. In all those species, tov, 
of the gcnns Emys, in which the carapace was in a soft 
state, some nmbignity ^vill arise, since it will not be 
always easy to deternuno whether the irregularity and 
apparent imperfection of form has depended on the 
original structure of this part, or has proceeded from 
violence. Thus, in the fossil remains of one of these 
animals, found in the neighbotirhood of Melsbroeck, 
near Brussels, was delemiincd, by Lacepede, to bare 
belonged to Teshtdo mydas, Linn.; and Camper de- 
scribes the back of a fossil tortoise which was four feet 
in length and only six inches in width ; the preseired 
part in this, and similar specimens, being the hard and 
osseous part of the animal which extended along tiie 
vertebral column, the difficulty liaving arisen from Uie 
loss of the coriaceous or homy covering with which, i 
that species, the remaining part of the superior coTi 
lag had been formed. 

A fossil carapace from Melsbroeck, in the »eif hb< 
hood of Brussel.s, was supposed, by M. Faujas St. Fond, 
to belong to Test, tnydas; but Cuvier observes, that, in 
the fossil specimen, the intervals of the ribs are com- 
pletely ossified, there being no space between their os- 
sification and the border, which is much wider than in 
its supposed analogue; and, on other consideratioj 
he determines that it is of an unknown species. 
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acute ajiatomUt lias observed that >I. Faujas St. Fond 
lias erred in coasidering some fossil TCmains of tor- 
loisi«, found in St. Peter's mountain, Maeatricht, as 
possessing specilic characters derived from their forms ; 
since those forms have been produced, in one case, by 
their having lost a part, and, in the other, the whole of 
their bony margin : and ho is satisfied that these fossils 
belong to sea-tortoises of unknown species. 

In the mountain named Plattcnberg, near Glaris, 
hare been found the fossil remains of tortoises, and 
which are supposed, by Cuvier, to have been sea-tor- 
toises, but rcspectJDg their species he cannot form any 
judgment. In the neighbourhood of Aix are found the 
remains and impressions of tortoises, which, from their 
vaulted forms, are considered as the remains of land- 
tortoises. 

The fossil remains of tortoises do not appear to have 
been found in any formation older than that of the lias, 
unless that fossil should be excepted which Knorr states 
to have been found near Claris, the matrix of which he 
. describes as being a black schist. 

Mr. Johnson, of Bristol, was rewarded, during a 
zealous and judicious search in the Has on the borders 
of the Severn, with some very interesting remains of 
tortoises. Their remains have also been found in the 
calcareous slate of the oolite formation at Stonestield ; 
but in no place have their remains been found much 
more perfect as in the London clay in the Island of 
Sheppey. 

The soft tortoise CTrionijx, Geoffroy) appears to 
have furnished the fossil remains of this genus in the 
plaster quarries of Montmartre. It should be remem- 
bered, that the ribs in this subgenus do not have the 
spaces between their ribs osjsified in their whole length ; 
that their ribs do not articulate at their outer ends with 
the bony margin ; and that their surface is always sha- 
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greened oi grooved with an infiiiity of little irregulai 
pits, by which the ^^oft skin, the only tegument with 
which the carapace, in this subgenus, is covered, t*f>  
rendered more adherent. The irionyx is not known MBH 
live in any other situatioQ but in (Vesh water. ^^ 

There appear, besides these, to be the remains of twO"* 
species of fresh-water tortoises, Emydes: and no fossil 
remains of sea-tortoises have been discovered in these 
quarries - 

In the neiglibourhoud of Verona, and chiefly in the 
valley of Ronca, a formation, bearing a close accord- 
ance with that of the London clay, the fossil remains 
of tortoises are also found, but in fragments too small 
to yield any characteristic marks of the species to which 
they belong. 

Solipedes. — The Horse : The fossil teeth of horaM' 
have long been described by different authors ; and 
have sometimes been attributed to giants, hippopotanii, 
&c. J but, although they have been fotind in a state 
of petrifaction, and in the same caverns with the re- 
mains of tigers, rhinoceroses, and hyienas, and even In 
the same deposits with unknown animals, there are no 
anatomical differences discoverable in the skeletons of 
the fossil animals which will distinguish them from 
those which are found in alluvial deposits.^or from 
those of horses which are now existing. 

The remains of this animal are frequently found 
peat beds, and in alluvial depositions. I do not 
of any instance of tJieir being found imbedded in a 
pideous mass. 

The ox, or the buffalo, are the animals with wl 
the remains of the horse are most likely to be ci 
founded; to prevent which, Cuvler has favoured 
vrith the distinctive characters of the several bones ii 
both animals. But, as the hones are, generally, 
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ceediiigly muUl&ted. it appears to be sufficient here to 
ppint out the differences between the teeth of these 
animals. 

The teeth of the upper jaw of the horse arc, like thoae 
of the ox and buffalo, of a prismatic form, with four 
double crescents, and with an additional one in the mid- 
dle of the inner margin. The lower teeth are more com- 
pressed, they also have four crescents in the horse as in 
the ox; but, in (he former, instead of being parallel, 
two and two, they are alternate, the first of the innev 
side corresponding ^vith the interval between the two an 
the outer side. 

Ruminantia or Bisulca-^Thc preserved remains of 
the different genera of this tribe of animals are, from 
the general agreement in their characters, very difficult 
to be distinguished. Horns, resembling those of the 
common stag, are very frequently found in beds of allu- 
vial formation. But they are also found as.oociafed witJi 
(he remains of elephants, rhinoceroses, and hippopo- 
tami, in beds of a greyish calcareous deposition in the 
i^per parts of the London clay in Essex, and at Brent- 
ford in Middlesex. 

Irish Elk.— 'the remains of this animal were formerly 
foand only in the boggy soil of some parts of Ireland, 
and hence it has obtained its distinctive appellation^ 
They have, however, within these few years, been J 
found on the Rhone, near North Dreighton in Tork-- 
sbire, and, a lew years ago, 1 found some of their re- 
mains at Walton in Essex. The magnitude of these 
horns may be presumed, from the distance between 
the extreme tip of each horn, which is ten feet ten 
iacfaes. It is rendered certain, by a careful comparison, 
that this animal is at present unknown, and was mate- 
rially different from the reindeer or elk of these times. 



Howa have beeu found in Scanui resembling those 
uf the fallow deer, but one third larger. These are sup- 
posed, by Cuvier, to have belonged to some ajiknow|i 
animal. 

In blocks of sandstone, in the neighboarhood 
Ctampes, are found small stag's-homs of a size I 
tween the stag and the roebuck ; they are small, thio, 
and rather flat; and although the root is nearly round, 
the beam immediately becomes flat, "^ese are not the 
horns of young animaLj, their epiphyses being found 
in union with their bones. There is no known animal 
to which these bones can be referred. Horns, re- 
sembling those of the roebuck, have been found among 
the remains of lust animals in the quarries of Monta- 
busard. 

Very large fossil heads of the ox kind have been found 
in different parts, respecting which it has been found 
difficult to determine, whether they were or act 
species with those nhich are now in existence. 

M. Faujas was satisfied that the It^rgc lussil headsi 
the ox were of two distinct species. In the first afS^ 
cies the cores were placed in a horizontal position, and 
measured, though tlit' animal was youug, more than 
twelve inches and a half iu circumference, and the 
di^ance from one orbit to the other was more than thir- 
teen inches. The distance Irom the upper extremity of 
the forehead to the edge of the occipital foramen wa* 
little more than four inches and a half; and on the fore- 
head, between tUe commencement of the two horns, is a 
slight protuberance of au oval form. In tlie second spe- 
cies, the horns formed a kind of crescent inclining down- 
wards; the circumference of tlie core of the horns, at 
their base, was thirteen inches ; and from the upper edge 
of the forehead to the edge of the occipital foramen but 
four inches. The forehead, which was quite flat, is 
to be considered, at its upper extremity, as tbtmiag t 
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luie with a little, couvexity, rather than a protubetanr-e. 
Cuvier considers that the horns of the first species, 
which Faujas attributed to a species of ox, belongs to 
the Auroch; but this he does not appear to have esta- 
blished. The second species is supposed, by Cuvier, 
to have belonged to that wild race from which our 
present domesticated oxen proceeded. Pallas supposes 
a fossil skull, found in Siberia, to have belonged to the 
common buffalo of India, or to a very large species 
named j4rnt«; but Cuvier believes it to have belonged 
to a species entirely different from the buffalo, the amis, 
the ox, or the aurochs. Pallas also discovered a tbssil 
skull of another species in Siberia, which he believed 
to belong to the musk-ox of Canada, an opinion in 
which Cuvier concurs. 

It appears that the fossil ruminants belong to two 
orders of alluvial deposits, and consequently to two 
different geolog:ical epochs ; the one having been bu- 
ried in an age distant from the period in which we live, 
but the others at a far more distant period ; in that 
revolution in which the elephants, rhinoceroses, mas- 
todons, 8cc. inhabitants of the torrid zone, were de- 
stroyed. 

It does not appear that the teeth of boars have been 
found but in modern alluvial depositions, and no ways 
differing from those of the recent animals. 

Ossiferous Bi-ecciie.— In the rock of Gibraltar, at 
Concud near Arragon, in the northern part of Corsica, 
in Dalmatia, the islands of Chcrso and Oasero ; in se- 
veral of the islets of the Adriatic, on Ihe northern shores 
of the Mediterranean, and in many parts, several leagues 
disfnnt from each other, the solid rocks appear to have 
been spHt in different directions, but chiefly perpendi- 
Kularly, and their fissures to have been filled with frag- 
ments of calcareous rocks, and the bones of various 
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ABUiuiU, lying lu all directloos. and most of tbem tiro- 
kern : sometimes mingled with the shells of snaiU and 
pieces of calcareoDs spar of a darkish brown colour; 
and which having been lonf exposed to the action ot 
water, hare become enveloped and cemented loge- 
Iber by stala^miHc depositions. Sometimes the spa- 
tfaosc matter i^ colourless, and, at other times, of a 
yellowish and reddish brick coioiir. The concreted 
masses resemble each other tii their colonr and compo* 
aitiou in most of the places in which tUcy are found, 
except in the Viacentin and Veronese, and at Concnd, 
where their cementing matter is of a much lighter co- 
lour. Some of these bones have been found at fifty- 
seven feet above high-water mark. 

It was long believed that many of these- bones were 
hnman : of this opinion, at one time, was Abbe Fottis, 
and even Mr. John Hunter; but it is now ascertained 
that they are not so, atid that they belonged chiefly 
to quadnipeds. Cavier believes all those which he 
examined to be the bones of ruminants, hardly tho 
size of a deer ; and from no homs or branches being 
found, and from appearances yielded by some of the 
bones, be is disposed to refer them to the antelope. 
Iliis friend to science found, in the Breccia of Cette, 
tbe bones of the common wild rabbit ; of another rabbit, 
one-third smaller; of a tield-mousc; of a bird of (he 
sixe of the common wagtail ; and of the common adder. 
At Nice and Antibcs, the remains of horses and of ni- 
minating animals, of the calf and the slag, were found. 
In the Breccia of Corsica, bones belonging to Rosortt 
only were found, resembling those of the rabbit, gninea- 
pig, or rat : an enormous quantity of the bones of the 
wnter-rat, and, perhaps, of the land-mouse (Mus terres- 
tris, Linn.}, was also found in this Breccia. The bead 
of an animal of the genus Lagomys, Cuv., was alufc, 
fonnd here, bnl which did nol n:;i'ce ia size or propajfl 
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lions with auy known species. From the nccuiiuts whtcb 
be collected, as well as from his own observation, Cuvier 
concludes, that the phenomena respecting these bones 
point them out as posterior to the last resting uf the 
»ea on our continents, since there are no sea shells 
mixed with them, and they are not covered by any other 
beds ; that the bones, stones, and other matters, have 
f^en successively into the clefts, and that the stones 
have proceeded from the rock itself; that the bones are 
of herbivorous animals, and that the greatest mmiber 
heioag to known animals, and even to those which still 
exist in those parts ; and that the formation of these 
breccifB is modern, compared with the great strata of 
stone, and with the alluvial strata containing the bones 
of unknown animals; butts still ancient with respect to 
us, since some of them contain the bones of unknown 
animals. But the phenomenon which, in the opinion of 
Cuvier, is most interesting, is the facility witli which 
these rocks appear to have been thus divided by clefts 
in which these substances have been deposited. 



Packydermata. — Elephant : Fossil remains ol' thit« 
genus have been found in many pails of Europe, and, 
indeed, in most parts of the known world. That the 
Bast-Indian and African elephauls are specifically dif- 
ferent is now well known. This is most obvious in the 
structure of the teeth : the plates of which the teeth are 
chiefly formed, are composed of the bony part of the 
tooth, surrounded by enamel, and held together by 
a connecting substance, the cnista petrosa. In the 
East-Indiau elephant tiicse plates, disposed across the 
tooth, are flat, and, all through, of an equal thick- 
ness, their sides being covered with numerous rough 
longitudinal strise; but, in the African, the form of the 

pellse is different, being more lozenge-formed ; an an- 
r vertical projection on the middle of their sides. 
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keeping these lamellte at a greater distance from each 
other at their ends, and necessarily occasioning them 
to be fewer plates than in the Indian. These plates, to 
both species, terminate inlcnorly in digitated or rather 
radical processes, which appear on the surface when Uie 
tooth is worn down low. , 

The teeth of the fossil elephants differ materially from 
those of either of the recent species : their plates, in 
one of the fossil species, are thinner, and, consequently, 
exist in greater number than in the recent teeth. In the 
recent teeth, even of the East-Indian species, there are 
seldom more than ten or twelve plates brought into use 
at once ; but, in the fossil teeth, they are frequently from 
eighteen to twenty, and sometimes twenty-four, to be 
seen at the grinding surface. Cuvier observe^ two other 
distinctive characters ; that the lines of enanet m 
thinner and less crenulated in the fossil than in tlie re- 
cent ; and that the width of the fossil exceeds that of the 
recent in the proportion of eight to six. It is therefore 
established that, at least, one species of elephants ex- 
isted in the former world, of which no analogous ani- 
mal is known in a recent state. The grinding smface 
of the common fossil tooth is represented PI, X, fi.g. 8. 

Many, and some rather ludicrous, mistakes have 
been made respecting the fossil remains of elephantl' 
teeth. One of the plates of a tooth was considered, bj 
Kondman, as the petrified paw of a large baboon ; 
the flesh, naiis, and veins having been all supposed to 
be discoverable in it. The plates are connected by the 
unorganised crusta petrosa, which becoming disinte- 
grated during Ihe inhumation of the fossil, occasions 
tiie separation of the plates ; the digitated processes of 
which, in this insfancc, gave rise to the mistake as t» 
fte existence of the fingers. 

An attention to this circumstance will, it is h^littvi, 
establish Ihe existence of, at iCRft, one more spccieBll 
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fosEil elephants than had been aolicetl by Cuvier. Tbo 
examinatioD of the teetli ul' both Ihe recent species aiu) 
of th« fossil species examined by Cuvier, shows that 
the dental plates are entirely detached from each other, 
so that, on the decomposition of the crvsla petroaa, 
they separate; in which state they are frequently found. 
But in three different specimens which I possess, in- 
i^ad of the plates of enamel, enclosing the bony part, 
being carried straight across the tooth, they are cooti- 
nued in dfedalean lines. One double deeply undulating 
line of enamel forming the sides of one wide and deeply 
indented compages of osseous matter ; filling Hie space, 
whicli, in the teeth of the other speciesi, would be oc- 
cupied by four or five plates. PL X, Jig. 9. 

The specific difference in those teeth will evidently 
g^tpear, when it is considered that the undulating forms 
ot tibo plates must be accompanied by av»y diOerent 
urrangemeut of the bony substance and enamel with 
respect to tUe crusta pelrosa ; and entirely prevent the 
sepnration into flat plate.^, as in the teeth of the other 
foaeil elephants. 

1a another fossil tooth, I believe from Watwiokshii«^ 
the. characters of another species appear. The sides of 
Ibe lines of enamel are smoother than in any of the 
other fossil teeth, and the digitated parts of the plates 
leacb to the surface even in the anterior part of the 
tootb. But the most characteristic difference exists in 
tiw ttiickues5 and in the number of the plates of this 
species. 

The thickness of the plates may be taken at nearly 
doable that of the plates of fossil teeth in general ; and 
their uumbei' must be proportionally fewer, la a fossil 
toolh from Essex, of the length of eight inches and a 
half, are twenty-two plates (Pi. X, fig. 8) ; whilst in 
Uiie tooth, which is eight inches long, there are only 
thirteen plates, nine only of which are seen on the tri- 
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turating jsurface, which is of the length oi' uix inches 
(PI, X, fig. 10). But it is not merely from the struc- 
ture of the teeth that specific differences are inferred 
between the recent and the fossil elephants; Cuyu; 
having ascertained some determinate differences heri 
tween. the skulls of the recent and the fossil species. 
He supposes that the fossil remains are of a species 
differing more widely from the Asiatic elephant (to which 
if approaches nearer than to the African)^ than the horse 
does from the ass. 

No peculiarity of character is discoverable in the 
tusks of the fossil elephant. 

Elephantine remains are generally found in the looser 
and more superficial parts of tlie earth, in various parts 
of the world. They have been found, as has been 
already mentioned, in some of the caverns containiqg 
animal remains, and frequently in thin grey-coloured 
beds on the surface of the London clay. 

Rhinoceros. — There appear to be three existing ape^. 
cies of rhinoceroses : — 1. That o( India: a unicom^ 
with a rugous coat ; with incisors, separated, by a space^. 
from the grinders.— 2. That of the Cape: a, bicoini.. 
the skin without rugae, and no ihcisors.-~3. That^^f 
Sumatra: abicom; the skin but slightly' rugous, thw 
resembling that of the Cape ; but having incisive teeft 
like that of India. In every adult rhinoceros there are 
twenty-eight grinders; seven on each side at the top 
and bottom. In the lower jaw are two large incisotSr 
placed at the anterior angle ; and between these are two 
Ywy small incisive teeth, which remain concealed witiun 
the gums. There are also two large incisors in the 
^PPCf ja^^ ; <uid Cuvier has discovered, that there are 
also two very small incisors, which are disposed con- 
trary fo those of the lower jaw, on the outside of tiie 
large incisors. 



The fossil remains of the rhinoceros have generally 
been found io similar situations to those in Tfhich the 
elephantine remains are met with ; in Germany, at 
Darmstadt, Grubenhagen, on the banks of the Khine, 
ia the neighbourhood of Cologne, in Westphalia, and 
in varions parts of France. The fossil remains of this 
animal have also been fonnd in several parts of this 
island; in Warwickshire, Gloucestershire, Essex, and 
Middlesex. 

We are indebted to Cuvier for ascertaining, by varions 
comparisons of the fossil remains with the skeleton and 
with the living animal, that the animal whose fossil re- 
mains have been discovered differed materially from 
the rhinoceroses of the present day. The head of the 
fossil species is not only absolutely much larger than 
the living species, but it is mach larger in proportion to 
the height of the limbs. The following circumstances, 
par»icularised by Cuvier, with others less striking, ma- 
nifest that the differences between the recent and fossil 
animals must have been considerable. The occipital 
Borface, which, in the recent skull, is nearly perpendi- 
cular, and, in the unicorn, even inclines forwards, ex- 
tends backwards in all the fossil skulls. The meatus 
anditorius has its axis vertical in the living species, but 
is oblique in the fossil species. The fossil species has 
two boms, bat the skull is not shaped like the bicom of 
Africa: there is a considerable space between the bases 
of the two horns in the fossil species, whilst, in the 
rhinoceros of Africa and of Sumatra, the bases touch. 
The form of the bones of the nose, and their junction 
with the incisor bones, differ not only from the other rhi- 
noceroses, but from all other known animals. The point 
of (he nasal bones instead of terminating in a distinct 
projection, at a certain distance above the incisive, 
descends, without becoming thinner, before the naatl 
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notches; and after being separated in three projecting 
tubercles, becomes united by a portion, which is a 
little thinner, to the incisive bones, where they form 
of themselves two other tubercles. All these fiirar 
bones become so consolidated together, that the sntarts 
by which they were connected, as well as that wbldi 
distinguished the intermaxillary from the maxiUaff 
bones, are not perceptible at only a moderately ad' 
▼anced age. This structure, it is observed by Cottorf 
so solid, was doubtlessly intended for the support of 
the horn, and gives us reason for supposing that it wis 
more strong, and could be applied with more powev il 
this species than in any of those which now exist. 

As to the incisive teeth, Cnvier thinks, that (be fossO 
animal bad them not, at least, in the upper jaw; and, if 
in the lower jaw, they differed in size, and probably tk 
form, from tikOM of the living species. 

The head of the rhinoceros brought to this cooatff 
by Mr. Campbell, differing in the form and skee of its 
horn from the common African i^inoceros, feikkM H 
desirable that it should be ascertained how far it agveM 
in character with the head of the fossil rhinoceros. Th^ 
head of the fossil animal, as is shown above, diflbn 
from the bieom of Africa, in having acausidembU tfM 
between the bases of the tu>o horns; and Mr. Campbell, 
with a due attention to correctness, states, *' The coi»- 
mon African rhinoceros has a crooked horn resemUiag 
a cock's spilr> which rises about nine or ten inches 
above the nose, and inclines backward : immedtalclf 
behind this is a short thick horn; but the head they 
brought had a straight horn projecting three feet from 
the forehead, and about ten inches from the tip of. the 
npse. The projection of this great horn very much 
resembles that of the fanciful unicorn in the British 
arms. It has a small thiek horny substance eight ioebes 



A 

/ 



315 . «« ^1 

Vong, immediately behind it, which can hardly be ob- 
aerred on the animal at the distance of one hundred 
yards." 

It appears, therefore, that the newly-discovered head 
of the African bicom agrees with the common African 
bicorn, and differs from the fossil species in not having 
the space between the horns *. 

Pallas found many of these fossil remains in Siberia, 
and, particularly, a complete rhinoceros, still covered 
by its skin, and buried in the sand on the borders of the 
river Wiiuji. Hence Cuvier infers, that this unknown 
animal had not been brought from afar, nor had ceased 
to exist by any slow, but by some sudden, change 
of the efd'tb. How could the animal found by Pallas, 
ha asks, have come there from the Indies, or from any 
other warm conntry, without falling to pieces'! How 
could it hare been preserved, if the ice had not iovolred 
it suddenly ; and therefore how could it have been in- 
Tolved in this mauner, if the change of climate had been 
gtmdHal and insensible? 

' Bippopotamus.—'The existence of fossil remains of 
tbls animal was for some time disputed ; but the fact 
WK* ascertained by Cuvier, by the examination of some 
fbssil remains from Languedoc. Since that time simi- 
lar remains have been found in various parts, and, par- 
ticularly, in this island, in those situations in which the 
remains of elephants have also been discovered. They 
were found by Mr. Trimmer in the clay at Brentford, 
and I have obtained several interesting specimens daring 
my researches on the Essex coast. But the most im- 
poitaot discovery respecting this animal was made by 
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Covier, in tbe examiaation or some foMJl remains, the 
locality of which could not be ascertained. By a cat^ 
ful inTestigation be was able to ascertain that Uiey wore 
tbe bones of an unknown species of bippopotamas. This 
animal, it appeared, could not have exceeded half tfas 
■ite of the existing species ; it being evident, from tbe 
state of its teeth and tbe advanced progress of ossifi- 
cation, that its small size had not proceeded from Its 
faaving been a young animal, but from a difference q^ 
ipecies. .fl 

Tapir. — The only Itnown species of this genus is am 
inhabitant of South America. It is formed like tbe ho^, 
but is as tall as tbe ass, with its snout elongated into m 
moveable trunk. It has, in each jaw, six incisors and 
two canine teetb which are not longer than the incisors. 
Its skin is black, and almost without hair. It lives OB 
the banks of rivers. 

Two portions of the lower jaws which bad been dis- 
covered in the black mountain, at issel, in Languedoc, 
were found, by Cuvier, to agree generally with tbe 
tapir of South America. The differences were, that, in 
the tapir of South America, all the molares have their 
crown divided into two transverse risings, of an equal 
width ; but, in the fossil animal, tbe three first molarea, 
instead of transverse risings, have a kind of points or 
pyramids, the foremost of which is larger than that 
which is behind it. The anterior part of the muzzle is 
more narrow and long in the common tapir than in the 
fossil animal. In the tapir, also, the first molar is 
lopger than any of the four or five following ones ; but, 

tbe fossil jaw, this is the shortest. M. Cuvier nai 
this animal, Tke small/ossU tapir. 

iV molar tooth was found in tbe neighbourhood 4 
Vienna, and which appeared to have belonged to son) 
large animal, supposed to resemble the tapir. Anoth 
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specimea was found near St. Lary, in Couserans ; and 
similar teeth are said to have been also found in Italy. 
Bot the most illnstiative specimens were two halves of 
a jaw, with tivc molar teeth in each, fotind at Com- 
minge, by the side of Breioe. 

The teeth of the recent tapir are divided by five 
transverse risings. Similar risings on the crown are 
observable in the teeth of the lamantin (TVickecus ma- 
natusj, and in those of the kangaroo. Such an agree- 
ment was discoverable, by Cuvier, in the teeth and in 
other circumstances between the tapir and the fossil 
animal, as induced him to consider these fossil remains 
as having belonged to a large animal, approximating to 
the known tapir, but which, he supposed, must have 
been one-fourth taller than the rhinoceros : this animal 
he calls, The large fossil tapir. 



Mastodon. — The fossil remains of this enormous ani- 
mal were first discovered in Albany in New England, 
rather more than one hundred years since ; it being then 
described as a prodigious unknown animal, having the 
tasks of the elephant, with the grinders of the hippo- 
potamus. 

- Fnm a careful investigation of its remains, Cuvier 
thtaiks that we have a right to conclude that the masto- 
don did not exceed the elephant in height, but waa 
rather longer in proportion ; its limbs rather thicker, 
and its belly smaller. It appears to have bad a trunk, 
and to have agreed with the elephant in having tnsks, 
and in the whole of its osteology, excepting in its teeth, 
which differ so much in every respect from those of the 
elopbant, as to forbid its beisg placed in the same 
genus. 

The teeth are formed of an internal bony substance, 
I a thick cap of enamel. The crown is oblong, 
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Dsviar reotongolar, and dirided bf widely-spreading 
gtoores iatenected by another in a longitudinal direc- 
UoDt into two rows of large pyramidal points, oth- 
wrbich tbe eaaniel is thickly disposed. The roots of the 
teeth are inserted into distinct and separate cavities ia 
tbe moss of bone forouug the Jaws. 

From the points and depressions of tbe teeth fifr 
tiog into each other like the teeth of two saws, they 
atasthave been, Mr. Peale obser\-es, incapable of lateral 
motion, and, consequently, of trituration; be therefore 
interred, that it must have been a carnivorous animal: 
bat, in the opinion of Cuvier, its food must have 
been similar to that of the hippopotamus and boar; 
preferring, peibf^, the roots and Hesby parts of Tef«> 
tables. 

According to Mr. Peale, there are but six vertcbrce of 
the neck ; nineteen dorsal vertebrae, and as many ribs 
were found, and one was supposed to be loiit; three 
VKtebrs remained, belonging to the louis. 

The vertebrsB aj^ee, in general, with those of the 
elephant; but the ribs differ, in being thin towards tb« 
cartilage, and Uiiok and strong towards the back. Tbt 
scapula appears to possess the characters of tbe sca- 
pula of the elephant. The larger bones of tlie fore ex- 
tremity are much thicker than those of the hind estWr 
mity. The enormous mass of tbe os femoris, and paiv 
tioolarly its width, exceeds that of tbe existing as well 
as of the fossil elephant. The bones of the huki fwt 
arc remarkably smaller than those of the fore feet: it 
Mems that the ungual phalanges had more motion tban 
&ey have in the elephant, and approached nearer U> 
AtM of the hippopotamus. 

Other teeth of this animal have been fouud in several 
other parts of the world . En the neighbourhood of Dax 
andofOrleans; in Piedmont, in different parts of Lof^ 
bftrdy; at Peru; the field of giants, near Santa Fe in 
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3'«tTa Eirma, and in the provioce of Chiqailos, in Pa* 
w*uay. 

 Froin t^e invesUgations made by Cnvier, he coDSlden 
Ibtit (here are five Kpecics of this genus: — 1, The Mas- 
todon of (he Ohio. — 2. The Mastodon with narrow 
teeth, found at Simorre. — 3. The small Mastodon, that 
With small teeth.— 4. The Mastodon of the Cordillera*; 
the lai^e aaimal with ctquare teeth.— 5. The Mastodon 
(tf De Humboldt, which is the smallest. 
• -Be was also able to determine, that, in an upper jaw 
of tiie second species, there had been three teeth; the 
foremoat having four points, and one at the hinder 
part ; the middlemost, six pair of points and two snpple- 
neotary behind ; and the hindmost, five pair of points, 
and one supplementary and undivided, 

A tooth of the mastodon of the Cordilleras was found, 
by De Humboldt, at the height of twelve hundred toises, 
near to the volcano of Imbabtirra, in the kingdom of 
Quito. 

lu the oltfFs at Harwich are found fragmeDts of bones ; 
fiat, seldom more than three inches wide and twelve 
inches long ; their surfaces smoothed, as if by attri- 
tioo; highly ferruginous, and yielding a sharp souimI 
when struck upon. Trom the miiformly flat shape of 
the fragments, nothing can be inferred from them in- 
specting the animal to which they belonged. 

Within these few years, a tooth, with a similar ferru- 
gi»ou8 impregniftion, was found on the beach at Har- 
wich. This tooth had suflered much from bowldering, 
bat still bore suDtcietit of its original form to give strong 
proof of its having belouged to this animal. 

The success attendant on the labours of CHVier whilst 
^Htermining the generic characters of fossil bones ; the 
(fistinguishing of the bones of the fossil elephant fVoia 
_^HMe of the rhinoceros, or those of the bear from thoso 
fte hyatna, was not more than might have been «x- 
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pected. But to detect in fragments of fossil bones stl^ 
differencea as should detenuine with what recent species 
the fossil species agreed, aud to what respects they dif- 
fered from all known species, appeared to be a result 
beyond hope. His exertions and successes, however, 
did not stop here: from the discovery of a few detached 
bones in the plaster of Paris beds, he was led to sasftet 
the existence of the remains of some animals of even 
different genera from any which were known in a living 
state: hi.s researches were therefore continued with his 
asoal perseverance, and terminated in the discovery of 
seven or eight different species of two entirely 
genera. 

He ascertained that the grinders of these 
were those of the herbivorous pachydermata 
the npper jaw possessing a crown formed of two or 
three simple crescents ; unlike those of the niminaats, 
in which tlie crescents are double, and have each four 
lines of enamel. These grinders h£ found, by a care- 
ful examination, were decidedly of different characters, 
and belonged (o two different genera, one of which 
possessed canine teeth, the other not. To the former 
he gave the name Palmotherium, or ancient large 
mal or beast; and, to the other, Anoplotherium, 
beast without weapons, thereby implying its disi 
gnishing character, its want of canine teeth. 
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Palaotherium, or large ancient animal. — This ani- 
mal, he ascertained, bad seven grinders on each side 
of the lower jaw, the first being small, compressed, 
and rather sharp. Before the first small grinder, the 
jaw is void of teeth or sockets for a little spacf 
and at the end of this space is the canine tooth, 
tooth is not a tusk projecting out of the mouth, a 
many species of hogs; it is rather concealed by 
as in the tapir, hippopotamus, and Mexican ho 



incisive teeth are of the common wedge-like form, dad 
are six in number, as in the tapir. In the upper jaw 
arc alao six incisors, two canine teetli, and the grinders, 
■litiving four roofs, whilst those of the under jaw have 
only two. By the most ingenious investigations it waa 
ascertained, that this animal possessed a kind of snout 
or trunk, resembling that of the tapir. 

Correspondent bone.s were found of different sizes, 
by a careful and anxious comparison of which, the in- 
defatigable enquirer ascertained that there existed iu 
these quarries the remains of four species of this ani- 
mal. One of which, of the size of a common cow or 
small horse, he named Palaotherium magnum; the 
next in size, nearly as large as a common hog, he 
named P. medium. From several other bones, remark- 
able for their thickness, he determined on the existence 
of another species, which he distinguished as P. eras- 
aim; and, from several fragments, he was enabled to 
determine that there also existed the remains of an ani- 
mal of this genus, which could not be larger than a fox, 
to which he gave the name of P. ntinus. 

By numerous accurate enquiries it was also ascer- 
tained that the feet of this animal were tridactyle; that 
the neck was longer than that of the tapir and hog, ap- 
proaching those ruminants with a neck of a moderate 
size and with a slight form, such as the stags and the 
antelopes ; and that the ribs were sixteen in number. 

Imperfect remains of another animal were found, by 
Professor Herman, in the mountain of St. Sebastian, 
one of the lowest in the chain of Vosges. In this ani- 
mal, as in the PalaoOterium, were both incisors and 
canine teeth, but it had one molar tooth less, and no 
space between the first molar and the canine tooth. 
The other characters leave no doubt that this animal 
(reached to the Palceotkerium. 

he Anoplotkeriym was traced from several grinding; 
It 
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te^tb having been luund nliicb appeared to belong te 
an aiiiuial which bad no canine teetli : it indeed ap*. . 
pearet), that in the lower jaw of this animal there had 
been foarteen griuding anJ six incisive teeth, without 
any canine tooth or intervening space. The teeth of 
the upper jaw appt:ar to correspond with those of the 
lower jaw; there not being any canine tooth, or any 
space between the incisors and the grinders. 

Besides other particularities of structure, it was 
found that, in this animal, the bind leg had two perfect, 
toea articulated with two metatarsal bones, which 19- 
mained distinct and separate through life : a sttacto 
unknown among living animals. 

The most common species of this animal. An. 1 
mune, appears to have rather exceeded, in its size, 
wild boar. The foot of A. medium was of a size whid 
would have agreed with that of a sheep of a middliii 
size. A.minus, reckoning from t)ie size of its foot, yim 
about the size of the hare. 

After the examinations of various specimens of i 
parate bones, during eight years, two skeletons vfeis 
fortunately obtained which were nearly complete. The 
first was of an animal of nearly the size of a small 
horse. The ribs were found to be twelve, a,nd the tail 
was ascertained to be of vast magnitude, being formed 
of, at least, twenty-two vertebrtC ; and equalling, if q 
surpassing, the body in length: there were reasons a 
for supposing that the thickness of the tail mustfaafl 
been as enormous as its length. 

Half the jaw of a small carnivorous animal of the 
genus Canis, of an unknown species, was also found itt 
these quarries, and the astragalus of some carnivorous 
animal, one third smaller. Remains of tortoises aoA- 
lacerttE were also found here ; but, of the latter, only 
one or two specimens. 

Agreeabk' to the itnporliint remarks of C'uvier, w« 
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find that, in the country in which these qnarries exist, 
so extensive as to reach twenty leagues fiom east to 
West, hardly any bones have been found but of one fa- 
mily, the Pachydermata. He is hence led to remark, 
that the present state of large islands, as New Holland 
in particular, may teach us what may have been that of 
the country which Was inhabited by the fossil animals 
of these quarries. In these quarries one carnivorous ani- 
mal only has been found, and eight species of Pachyder- 
mata. In New Holland five-sixths of the quadrupeds 
also belong to one family, Pedimanes, or marsupial 
quadrupeds; whilst the countries forming the two great 
continents are inhabited by all the families of quadru- 
peds, according to climate, nature of soil, &c. 

In the loose soil of vallies and large plains, he ob- 
serves, are found the bones of eleven species, differ- 
ing from the known species of the order Pachyder- 
mata: a rhinoceros, two hippopotamuses, two tapirs, 
ftn elephant, and five mastodons, the latter being of a 
genus distinct and unknown, and the former, though 
belonging to known genera, differing from all known 
species. These bones he considers as having been en- 
veloped by the last, or one of the last, catastrophes of 
this globe ; and being frequently covered with remains 
of marine animals, but not with regular beds of conchi- 
ferous stone, he concludes this catastrophe to have 
been a great but transient inundation of the sea. Be- 
fore this catastrophe these animals lived, he therefore 
snpposes, in the climates in which we now dig up their 
bones. 

Tardigradi. — The Megatherium of Paraguay, and the 
Megalonyx of Virginia, are among the last animals of a 
fbrmer world, for a just knowledge of the nature of 
which we are indebted to oar illustrious teacher, Cu- 
vier, who has ascertained that they are two species of 



the same geaas beloagiog to the fauiily of Edmiata, 
and may be placed between tbe slotbs and tbe ant- 
eaters, but neater to the former than to the latter. The 
wonderful anatomy of tbe slolb^, displaying such devi- 
ations from that beautiful adaptation of puts to Ihfl 
offices which they are to perform, and producing tho 
personification, as it were, of wretchedness, munifcsts 
BDch peculiarities of structure as can hardly fail to bo 
recognised in any tolerably preserved remains. The 
arm and fore arm together jare nearly twice as long as 
the leg and thigh, so that, when the animal would walk 
on all four, it is obliged to trail along on its elbows: 
the pelvis is so wide, and the cotyloid cavities turned 
so backwards, that it is obliged to keep the thighs wids 
asunder. The construction of the articulation of tbe 
hind feet appears as if it was intended to prevent tbe 
animal from having any power of using them. Instead 
of the articulation with the astragalus, allowing tiis 
foot to bend on the leg, the iihula is inserted, like a 
pivot, in a conical pit on the top of tbe astragalus, tbe 
foot turning round like a vane on its staff; and the foot 
is so placed (hat the sole cannot be put to the ground 
but by stretching out the leg in almost a horizwital 
direction . 

The toes of the animal are iuclosed quite to the nails 
in a stiff skin, which will allow only of their being bent 
and straighteucd altogether; and to add to its' difficult 
of motion, several bones, which in other animals are 
always distinct, are here joined together. The nails, 
which are of an enormous length, are bent, when the 
animal does not use them, under the foot, with their 
convex side towards the ground. 

Id the western part of Virginia is a limestone, abound- 
ing with large caverns, in digging the floor of one of which, 
a fragment of a femur, the two condyles beiug nearly 
entire, a radius, an nina, Ihiee claws, and half a do3 
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other bones o( tiie feet, were discovered; one of the 
claws being seven inches and a half long. To the ani- 
mal to which these bones belonged the name was given 
of Megalonyx, from the size of its claws. 

Cuvier, on examining the casts of these boneii, was 
enabled to determine that they were the remains of an 
animal of a species of slotii (Bradypus) hitherto un- > 
known. The bones of the fore arm are about a si^tb 
longer than those of a common ox ; and on the suppo- 
sition that the other parts were in the same proportion, 
the animal must have equalled, in size, the largest oxen 
of Switzerland or Hungary. 

About the same time that the above remains of tbe 
Megalonyx were found in North America, several ex- 
traordinary and unknown bones were found in the banks 
of the river Luxan, about three leagues west of Buenos 
Ayres. Bones of a similar animal were also found at 
Lima and at Paraguay. Tlie bones found at Luxan were 
sent to Madrid, and, being carefully connected, formed 
a skeleton, which is preserved in the Royal Museum, 

From a general view of tlie skeleton some well- 
founded conjectures may be formed of the animal itself. 
Covier instructs us, that his teeth prove he lived on ve- 
getables; and bis fore feet, robust, and armed witb ' 
sharp claws, point out that roots were the chief objects 
of bis search. His claws supplied him with arms suffi- 
cient for his defence. His progress was not swift, not 
was it requisite Uiat it should be, since he was not 
under the necessity of flying or of pursuing. Cuviet 
adds, if he still exists, where can he be ? or can be ' 
have escaped from all the researches of naturalists and 
huntsmen? The bones of the Megatherium are one 
third larger than those of the Megalonyx, 

Gnawers. — In dilTerent peat mosses, and in other situ- 
ations in which their remains might be expected to be 
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teeuL The second grotto was t'ouad to be sixty feet 
leng* about forty feet wide, and beautifully set with 
stalactites; the floor being so covered witb a sparry 
crast, as to prevent any searcb there for bones. On 
passing through a hole three feet high, an entrance was 
gained into the third ^otto, about thirty feet across 
and nearly round, the sides being fantastically adorned 
by its stalactitical hangings, and its floor covered with 
a wet and slippery glazing, through which several 
bones, jaws, and teeth projected. Hence a descent 
of about twenty feet led to the inferior caverns, where 
M. Eaper, the narrator, expected to be left to aug- 
ment the number of zoolites contained in these ter- 
rific mansions. The rock itself was here thickly beset 
with teeth and bones, and the floor covered ivilh a loose 
earth, the result of animal decomposition, which also 
contained numerous bones. A gradual descent led to 
aoodieT grotto, which, vrith its passage, was forty feet 
in length. Twenty feet further was a terrible gulph, at 
the bottom of which was another grotto about the same 
size as the last, and also covered with animal earth and 
numerous bones. Several intricate passages and five 
other caves terminated in a grotto above forty feet long 
and wide. Here the prodigious quantity of animal 
earth, the vast number of teeth, jaws, and other bones, 
and the heavy grouping of the stalactites, produced 90 
dismal an appearance, as to lead Esper to speak of it 
as " a model for a temple for a god of the dead*." 

The bones which have beerf discovered in similar 
caverns, over an estent of more than two hundred 
leagues, are almost all found in the same state, and 
ander the same circumstances, and appear to belong to 
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from one end to the otlier nitli teeth and fragments ol' 
bone of the following animals: — hytena, elephant, rhi- 
noceros, hippopotamus, horse, ox, two or three spe- 
cies of deer, bear, fox, water-rat, and birds. 

" The bones are for the most part broken, and gnawed 
to pieces, and the teeth lie loose among the fragments 
of the bones; a very few teelh remain stilt iixed in 
broken fragments of the jaws. The hyiena bones are 
broken to pieces as much as those of the other animals. 
No bone or tooth has been rolled, or in the least acted 
upon by water, nor are there any pebbles mixed with 
fhem. The bones are not at all mineralised, and retain 
nearly the whole of their animal gelatin, and owe their 
high state of preservation to the mud in which they 
have been imbedded. The teeth of hyaenas are most 
abundant; and of these, the greater part are worn down 
almost to the stumps, as if by the operation of gnaw- 
ing bones. Some of the bones have marks of the 
teeth on them; and portions of the fcecal matter of the 
hyseiias are found also in the den. These have been 
analised by Ur. WoUaston, and found to be composed 
of the same ingredients as the album gracum, or white 
fasces of dogs that are fed on bones, viz. carbonate of 
lime, phosphate of lime, and triple phosphate of am- 
monia and magnesia ; and, on being shown to the 
keeper of the beasts at Exeter Change, was immedi- 
ately recognised by him as the dung of the hycena. 
The new and curious fact of the preservation of this 
substauce is explained by its affinity to bone. 

" The animals found in the cave agree in speoips with 
those that occur in the diluvian gravel of England, and 
of great part of the northern hemisphere : four of them, 
the hyaena, elephant, rhinoceros, and hippopotamus, 
belong to species that are now extinct, and to genera 
that live exclusively in warm climates, and which are 
found associated together only in (he .southern portions 
II u 
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of Africa, oear the Cape. It in certain, from Die evi- 
dence afforded t>y tlie interior of the den (which is of 
the same kind with that affol-ded by the ruins of UercH- 
laneuni and Pompeii), that all these animals lived 
died in Yorksliire, in the period immediately precediii( 
the deluge; and a similar conclusion may be drawn 
with respect to England generally, and to those other 
extensive regions of the norlhcro hemisphere, where tlte 
diluvian gravel contains tlie remains of similar species 
of animals. The extinct fossil hyaena most nearly re- 
•embles that species which now inhabits the Cape, 
whose teeth are adapted beyond those of any other ani- 
mal to the purpose of cracking bones, and whose habit 
is to carry home parts of its prey to devour them in the 
caves of rocks which it inhabits. This analogy ex- 
plains the accumulation of the bones in the den at Kiik- 
dale. They were carried in for food by the hyaenas ; 
the smaller animals, perhaps, entire; the lai^er ones 
piecemeal; for by no other means could the bones of 
such large animals as tlie elephant and rhinoceros have 
arrived at the inmost recesses of so small a hole, unless 
rolled thither by water; in which case, the angles would 
have been worn off by attrition, bnt they are not. 

" Judging from the proportions of the remains now 
found in the den, Uie ordinary food of the hy«enas seems 
to have been oxen, deers, and water-rats; the bones of 
the larger animals are more rare; and the fact of the 
bones of the hyeeuas being broken up equally with the 
rest, added to the known preference they have for putrid 
flesh and bones, renders it probable that they devonred 
the dead carcases of their own species. Some of the 
bones and teeth appear to have undergone various 
stages of decay by lying at the bottom of the den while 
it was inhabited, but little or none since the introduc- 
tion of the diluvian sediment in which they have bi 






ktion 01 the diluvian sediment in which they have bee^^ 
imbedded. The circumstances of the cave and its ci|^| 
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tents arc altogether inconsistent with (he hjpothesiti of 
all the various animals of such dissimilar habits havim 
entered it spontancoasly, or having fallen in, or been 
drifted in by water, or with any other than that of their 
having been dragged in, either entire or piccemeaJ, by 
the beasts of prey whose den it was. 

" Five examples are adduced of bones of the same 
animals discovered in similar caverns in other parts of 
this coantry, viz. at Crawley Rocks near Swansea, in 
the Mcndip Hills at Clifton, at Wirkaworth in Derby- 
shire, and at Oreston near Plymoatb. In some of 
these, there is evidence of the bones having been intro- 
duced by beasts of prey; but in that of Hutton Hill, 
in the Mendips, which contains rolled pebbles, it is 
probable they were washed in. In the case of open 
Assures, some may have fallen in. 

" A comparison is then instituted between these ca- 
verns in England, and those of Germany described by 
Sosenmuller, Esper, and Leibnitz, as extending over 
a tract of two bandred leagnes, and containing analo- 
gous deposits of the bones of two extinct species of 
bear, and the same extinct species of hysna that oc- 
curs atKirkdale. 

" In the German caves, the bones are in nearly the 
same state of preservation as in the English, and are 
not in entite skeletons, but dispersed as in a cbaniel 
honse. They are scattered all over the caves, some- 
thnee loose, sometimes adhering together by stalagmite, 
and forming beds of many feet in thickness. They are 
of all parta of the body, and of animals of all ages j 
but are never rolled. With them is found a quantity of 
black earth derived from the decay of animal flesh ; and 
also, in the newiy-discovered caverns, we find descrip- 
tions of a bed of mud. The latter is probably the 
same diluvian sediment which we find at Kirkdale. The 
unbroken condition of the bones, and presence of black 
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animsl earth, are consistent with the habit of bears, as 
being rather addicted to vegetable than animal fond, 
and, in this case, not devouring the dead individaals ol 
their own species. In the hycena's cave, on the other 
hand, where both flesh and bones were devoured, we 
find no black earth; bat, instead of it, we discover in 
the atbum gr<Baim evidence of the fate that has attended 
the carcases and lost portions of the bones whose 
fragments still remain. 

" Three-fourths of the total number of bones in the 
German caves belong to two extinct species of bear, 
and two-thirds of the remainder to the extinct faysena of 
Kirkdale. There are also bones of an animal of the 
cat kind (resembling the jaguar, or spotted panther of 
South America), and of the wolf, fox, and polecat, and 
rarely of elephant and rhinoceros *. 

" The bears and hyasna of all these caverns, as well 
as the elephant, rhinoceros, and hippopotamus, belong to 
the same extinct species that occnr also fossil in the 
diluvian gravel; whence it follows that the period in 
which they inhabited these regions was that immediately 
preceding the formation of this gravel by that transient 
and universal innndation which has left traces of its 
ravages committed at no very distant period over tic 
surface of the whole globe, and since which no im- 
portant or general physical changes appear to have af- 
fected it, 

" Both in the case of the Euglish and German ca- 
verns, the bones under consideration are never included 
in the solid rock ; tliey occur in cavities of limestone 
rocks of various a^cs and formations, but have no fur- 
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thei' connexion with tlie rocks Uiemselves, than that 
arising from the accident ol' their being lodged in ca- 
vitiea produced in them by causes wholly uncon- 
nected with the animals, that appear for a cerlain 
time to have taken possession of tbcm as their habita- 
tion*." 



We cannot quit these monuments of former worlds 
without alluding to the incontrovertible evidence they 
present of the exercise of Almighty Power and of the 
perpetual influence of a Divine Providence. 

In the several formations composing the outer part 
of the earth down to the primitive rocks, vast accumu- 
lations exist of the fossil remains of organised beings, 
varying in each fonnation, and essentially differing 
from those beings which now exist. The discovery of 
animals peculiar to certain formations, and the general 
agreement with each other of the fossils of the same 
formations, have led to the belief that these several 
formations were the consequences of successive changefi 
etfected on the earth's surface; and that their con- 
tained fossils are the preserved remains of the seve- 
ral creations which had been successively formed to 
accord with the state of the planet under its several 
changes. 

In the lower and consequently earlier formed strata, 

* The byxna's liabit of digging litinian bodies frani tlie grave, aud 
dragging tlieni to their dcD, and accumulating around it the bones of all 
kinds oranimola, is thus desrribed by BiisbergiiiuB, in spaaking of Hie 
Tnrkiah Enstoni of laying gieal atones od their graves to gnard Ihcin Train 
tlie bjKuai: — 

"Hyeena regiunibua iii satis trequena iiepulclira fiiDudil, cxlrabitijiic ca- 
davera porlatqiie ad auain EpeluDcam juxta ijiiam videri est ingculciu cuuiu- 
liun osiiuui liumanorum veteiinarionim ct leliquociim onitie geniin aninta 
lium.'' — Legx Ttac. Episi. I. 
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the bedtt associated with coal, are found tbe bitumiuisei 
mnains of unknown vegetables : and in the musses tt'' 
OHnintaiD limestone, &c., arc immense accumnlattons 
of cTinoideat and terebratuiar remains, of (he nnmerons 
species of which Irihea scarcely a living iudividaal 
can now be found. In these situations also exist the 
raineriUised remains of mnltilocalar univalve and bi- 
valve shells, and of others of more simple forms, pos- 
sessing such a stmctare as enabled the animals which 
inhabited them to rise or sink in the water as circum- 
stances required. Many g'enera of this tribe are here 
found in their mineralised state, as ytmmonites, Seletn^ 
niles, Orlhoceratites, ft-c, some of which, as the jHh- 
moniles, are spread through the succeeding superior 
fonnations, in myriads ; but no living individual of these 
genera is known. The genns NautUna is the only one 
whose existence, through a few species, is continued 
(o the present day. 

The fossils of the succeeding superior formation, the 
lias, yield strong proofs of their having been the pro- 
duction of a distinct creation. Among them is found 
the first trochiform univalve, Trockus Angticanus; with 
numerous genera of bivalves, differing essentially and 
generically from those contaioed in the preceding form- 
ation ; such are the different species of Ostrea, Gry- 
phcBa, Trigonia, and several others. 

But the most decided proofs of these fossils being 
the remains of another world, and of a distinct crea- 
tion, is their containing the relics of a tribe of enor- 
mous marine animals : quadrupeds, possessing the 
blended structure of fish and lizard ; the Ichthyosaums, 
Plesiosaums, Sec, no traces of which have been discor 
vered in any of tbe preceding strata. 

The fossil remains through the succeeding higl 
formations of oolite, green sand, chalk, and clay, sb< 
new genera both of seiurian and testaceous anii 
among tht former arc cxocodvlei^, monitors. Sic; and 
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&mong the latter are numerous hnbinated and turretted 
kinds. But when we luliow, on tlie suil'ace of tlie vast 
mass of upper clay, the traces of dUnvial torrents and 
tiie desolation wbicli accompanied the last grand catas- 
trophe which the planet appears to have sustained, we 
there find the remains of another creation, the terres- 
trial quadrupeds; a new order of animals, differing 
in almost every respect from those which had preceded 
them, and of which not a single bone is to be found 
in any of the preceding formations. 

, It appears that the devastating effects accompanying 
the vast change which this planet then underwent were 
HO extensive, that not only some species of quadrupeds 
were entirely removed, of some genera, sacli as the 
elephant, rhinoceros, and hippopotamus, of which other 
species still remain ; but that other genera, as Mastodon, 
PalfBOtkerium, and Ajioplotherium, were completely an- 
nihilated through al! their species. 

These changes in the state of the planet, and this 
partial destruction of quadrupeds, appears to have 
been succeetted by the creation of man, and of sucb 
quadrupeds and other animals as were tit inhabitants of 
the earth after its last change. But man did not retain 
his dominion unintemipted long. The Scriptures teach 
us, thnt a flood of waters was brought upon the earth, 
which prevailed on it for an hnndred and titty days, 
and by which the wliole race was nearly destroyed. 
The Mosaic account of this deluge has, however, been 
doubted, from the total absence of the fossil remains 
of mail. But refei'ence will show that no circumstances 
are stated in that account which will authorise the sup- 
position, that the deluge was accompanied by sucb sub- 
versive violence as would bury its victims in those 
situations which would dispose to the mineralisation of 
their remains. 

. The assumption of successive creations with accord- 
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«nt changes in tlie state of the planet, does not, indeed, 
agree n i(h Uie Mosaic account ol' the creation ; al least, 
in ita ordinary acceptation. The facts, however, appear 
to be as they are stated. May not the discordance de- 
pend on a misconception of the Sacred Writing:s ? 
Once more, with submission and deference — ^may not 
tile days of creation be considered as periods of long 
and indeiitiite duration 1 

This system of successive creations fitted to the 
existing or predestined state of the planet, appears, 
not only not to derogate from the (visd«m and power 
of Uie Almighty, but to be perfectly in agreement with 
the agency of Providence as (aught by the Divine An- 
Ihor of our religion. The world is seen, in its form- 
ation and continuance, constantly under the providence 
of Almighty God, without whose knowledge not one 
sparrow falls to the ground. 

Under these impressions, we view the results of these 
several changes and creations as manifesting the pre- 
science, the power, and the benevolence of our great 
Creator. The general form of the earth's surface, va- 
ried by the distribution of hills and vallies, and of land 
and water; the prodigious accumulations of coal de- 
rived from the vegetables of a former creation, with the 
accompanying slates and schists ; the useful, durable, 
and often beautiful, encrinital and shelly limestones ; 
the immense formations of chalk and flint, and the va- 
rious series of clays; all demonstrate a careful provi- 
sion for the wants of man. The several breaks and 
faults in the stratified masses, and the various inclina- 
tions of the strata, as well as the vast abruptions by 
which these several substances are brought to the hand 
of man, may be regarded as most beneiiccnt provisions 
resulting from catastrophes too vast and tremendous 
for human intellect to comprehend. 

From these several creations it appears that beings ( 
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have proceeded, gradaally increasing in superiority, 
from testaceous animals to reptiles, marine and fresh 
water amphibia, quadrupeds, and lasUy to man, who, 
in his turn, is destined, with the earth he inhabits, to 
pass away, and be succeeded by a new heaven and 
a new earth. 
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'^ A work on the same subject, equally elegant, comprehensive, and 
impartial, does not exist in English ; nor, as far as we knoWy in any otber 
language. It is written in a plain, intelligible, and eqnal style, snch as 
may, with pleasure, be perused by all classes of readers."— Brtlisjk CriHe. 

^* We have already had occasion to mention the two former ? olnrnes of 
this valuable work with considerable approbation; and the present con- 
cluding volume does great credit to the author's assiduity to deserve the 
favourable reception which they received from the public. His intimacy, 
with the subject has become greater, his acquaintance with its oliti^cta-more 
extensive, and the collateral assistance which he has obtamed firom the 
works of preceding and contemporary writers more varied and important. 
During the years which have elapsed since Mr. P. published his ficst volume, 
the science to which it relates has been rapidly gainiog interest and 
strength ; and while he deserves gratitnde for having conmbhted to excite 
and animate the spirit of inquiry, he merits no inferior degree a£ praise, 
for having availed himself of the discoveries which have daily unfolded and 
kept pace with the improvements which have in consequence been made." 
— Eclectic Review. 

^* We have bestowed more attention upon thi» work than we otherwise 
should have done, because from the easy and elegant manner in which it n 
written, and the copious information it contains, we conceive it to be well 
adapted for the pnrposc of initiating persons into the most pleasing paths 
of science. The general reader will not be scared from its perusal by the 
too ii'equent occurrence of scientific phrases, but will be gradually and im- 
perceptibly led on to the understanding of the subject; a subject in itself 
of the most pleasing nature to those who seek for philosophic amusement, 
and well calculated to fill the pious mind with reverence fof the Great 
Author of the Universe.*''— Impcriai Review, ^ 
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